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. Account of a Discovery of a modern imitation of . the 


VeEpas, with Remarks on the Genuine Works. 


By FRANCIS ELLIS, Eso. . 


In proceedifig to give an: account ‘of an ‘instance’ of literary forgery, 
orrather,.as the-object of the-autlior or authors, was certainly not literary 
distinctions of religious imposition without parallel; I shall in the first 
instance; confine myself tothe description of the writings im which it is 
contained, adding, as specimens, a few passages selected from them, 
and such remarks as are necessary for the distinct’ elucidation of the 
subject... For, as my sole object is-to shew what these writings really are; 
A 
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a statement of their contents, as simple as prespicuity will allow, will 
effect this more readily than a lengthened dissertation; though the subject, 
calculated as it is to excite serious reflection, is well werthy of a more 


detailed consideration. 


In the year 1778, a book was ‘printed at Paris, entitled ° DL? Ezour 
“ Védam, ou Ancien Commentaire du Védam, contenant Vexposition des 
“* opinions religieuses et philesephiques des Indiens. ‘Traduit du Same 
“ scretam par un Brame.’ ° Fhe origin of this work is stated in the fole 
lewing extract from the preface: “Cet -ouvrage vient originairement 
*¢ des-papiers de M. Barruenenmvy second membre du conseil de..Pondi- 
chert; M. Dre Mopave, «connu par son -esprit et par ses services, en 
apporta des Indes une. Copies dont-il fit présent a M. De VOLTAIRE, gui 
¢ Penvoya. en 1761 a la Bibliotheque de Roi de France. *Cet illustre 
* ecrivain (Vide Siecle de Louis KV. sChap. XX XIX. Not.) nous 
6 apprend que ce livrea été traduit.du Samscretam par /le grand prétre 
ou archi-brame de la pagode deCheren gham, vieillard respecte par sa 
s vertu incorruptible. ‘The note in Vorraire’s-work here referred to, 
is as follows:. * due grand prétre de ile ‘Cherengham, dans la pro= 
“© vince d@Arcate, qui justifia le Chevalier Wass, contre les accusations 
ss du’ Gouverneur Durisix, -etait-un -vieillard de-cent -anncées,, “respecté 
** par sa vertu imcorruptible, ‘Il savait le Frangais et rendit de grands ser= 
6°. vices a la compagnie. des, Indes. rest Ini qui traduisit. L’Kzour 
‘© Védam, dont j’ai remis le manuscripta la Bibliotheque du Roi.”—The 
copy of this work thus traced. through. the hands. of Vorraire to the 
library of the: king of France, not being complete, the editor adds: 
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&¢ Nous avons supplié ce qui mangue a cette copie par celle qu’en avoit 
<¢ faite M. ANQUETIL DU Perron, ‘egalement distingué par son savoir et 
‘6 célébre par ses voyages,” &c. ‘It is lear, therefore, that VorTaire 
considered this an authentic work, and actually, as stated to be, a Come 
mentary on the Védam, and Anquetit pu Perron, who had passed many 
years of his life in India and professed a profound knowledge of its religion, 
antiquities and literature, assisted in bringing it forward, as such, to’ the 
world. Now, observe what.M. Sonnerar says on this subject: I faut 
** bien se garder de mettre au nombre des livres canoniques indiens L’ Ezour 
« Védam, dont nous avons la pretendue traduction a la Bibliotheque du 
Roi, et qui a été imprimée en 1778,—Ce n’ést' bien. certainement pas 
S Pun dés quatres Védams,. quoigu’il porte le noms mais plutdé un livre 
&° de controversie ecrit a Masulipatam par un Missionnaire. . C’est une 
S¢ réfutation de quelques Pouranons a la louange de ViceNon, qui sont 
$* de bien des siecles posterieurs aux Védams, On voit que PAuteur 
“* a voulu tout ramener a la religion Chrétienne, en y laissant cepen= 
‘6 dant quélques erreurs, @ fin gwon ne reconnut pas le Missionnaire 
sous le manteau Brame, C’est donc a.tort que M. ne Vonraire et 
quelques autres donnent & ce livre une importance qu’il ne merite pas 
“et le reeardent comme canonique.”?—M. Sonnerat’s representation of 
the work is perfectly correct, except that he must be mistaken in saying 
it was written at Masulipatam; all the Sanserdt terms: used in it, being 
altered according to the Bengali pronunciation, as will be more particus 
larly shewm hereafter. An inspection of the printed book, which was a 
‘short time in my possession, led me, therefore, to conclude, that this work 


was written in the Bengali language by one of the missionaries and re= 
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composed by the author in French: for, as the object of itis undoubtedly 
that, stated by M. Sonnerar, namely to refute the doctrines of the 
Purdnas and to lead indirectly. to the introduction of Christianity, it was 


evident, that to attain this object, it must have been originally composed 


in one of the Indian dialects, - 


Ar the time this inference was drawn, I was not aware that there existed 
any means of verifying it, and it was chance that enabled me to-ascere 
tain that the original of this work still exists among the manuscripts in 
the possession: of the Catholic missionaries at Pondicherry, which are. 
understood to have originally belonged to. the society of Jesuits, Besides 
the Ezour Védam, there are, also, among these manuscripts, imitations 
of the other three Védas; each of these are in Sanscrit, in the Roman 
character, and in French, these languages being writtea on the-opposite 
pages of the manuscripts, to give them ihe- appearance. of originals-with 
translations annexed. . As the best way of proving. to.those competent to 
form an opinion onthe subject, what these works really are, Lshall, pre- 
viously to. noticing the-others, make:-an: extract from. the commencement 
of the ** Chamo, Bedo,” im both languages,. giving the. Sanscrit.as it 
appears in the work, and in its proper.erthography,.and I-shall then state 
the substance of each chapter of the five. books. into. which the. work. is 
divided, from the abstracts in the margin: of the manuscript. I- must 
premise, however, that the corrupt pronunciation cf the Sanscrié and 
the peculiar: mode of orthography, adopted by the author to express it, 
has made the reduction-of the Sanscrit to. its natural state, difficult and 


Mable.to error,. 
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Tue supposed: translation of the ** Chamo Bedo,?* (Sama Veda,) 


thus «commences - 
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s¢ ZormIni touché}: de. compassion” et pressé’ du «desir dé sauver les 
hommes qui dans ce siécle de peché s’estoient fait des fausses idées de 
ia divimite entreprend de les rappellet, a Vidée du vray dieu en retracant 
a leurs. ieux ce que fait son essence et son caracthere,'et @abord il com- 
‘mence par luroffrir les ‘hhommages: de® lae maniere quir suit’ Adoration 
au dieu quia mille tetes; il est le vengeur du crime-le soutien de tout ce 
qui existe et. le gourou- du mende;-il est eternel de.sa nature; i] na jamais 
-eu-de principe; il n’aura jamais de fin et ne fut. jamais sujet au prestige 
une syllabe compose son nom; il est le createur de .toutes choses 3 il est 
Petreau dessus de tous des etres, et le diew de toute verité ; il est Petre par 
lui mesmes il est le voy de voys et le maitre des maitres et le lieu ou il fait 
‘sa demeure.est le liewdu-vray:bonheur il est esprit de sa-nature tovjours 
‘le-mesme et toujours venerable; il ne prouve dans. lui ni changement ni 
-yicissitudes il est heureux et heureux.par lui mesmes il est en finle come 
ble de. toutes perfections. et.au dessus de toutes nos.connoissances,, c’est 
au dieu quia pour ceux qui Penvoquent “la. tendresse- d’un. vray pere 
qui jPoffre mes adorations et mes hommages et c’est par la que je com- 
mence le livre que je vay. mettre au jour; puissent tous les. hommes 


imiter cet example et commencer..tous leurs ouvrages par. offrir leurs 


* This title is, also, written “ Chamo Vedan.”. 


+ The orthography and wording of the original have been carefully retained in this extract. 


B 
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‘© hommages au vray diceu—Dans ce moment narajon qui avait entendu 
‘* parler des differentes metamorphoses de la divinite et. qui avait donné 
‘« dans toutes ces reveries se present les mains jointes devant Zomini, le 


«¢ maitre du Vedon, le pria de la lui enseigner et lui dit.” 


N. Je suis seigneur un homme tout livre a erreur je m’adresse a 


66 vous comme au plus eclaire de tous les hommes pour vous prier de 


wA 


‘ menseigner la route que je dois desormais suivre pour me sauver.” 


4. * Il nest point de vraye connoissance que cette que nous committe 
6 nequer Le Vedon, Le Vedon est ce qwil y a de plus grand, de plus 
°° sublime, de plus caché, et les hommes livrés a Verreur ne furent jamais 


6° en etat ne de le gouter ni de le comprendre.” 


Tue Sanscrit of the preceding is as follows: the first line is written 
exactly as in the original, in the second the orthography is corrected, a 
few syllables conjecturally supplied, and a literal translation, accerding to 


this reading, subjoined. 


PROSE. » 


Poromo karoniko saiment koli lkolmocho, 
Parama cdérinico jaimenih cali calmasha. 


The most merciful Jaimeni knowing the impurity of Cau, 
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Bibranto sedocho brommono ozatartoto, 

Vibhranta chétasah brahmanah ajnydtarthatah, 

The minds of men were much confounded, and that from the want 
of a knowledge of the deity. 

‘Ognano bolon ouddaron monochi bibedio, 

Ajnydna uddhdram manasi vivédya. 


The power of ignorance had sprung in their minds. 


Adohu brommo sorgion boktun arebe, 
Adau brahmacharyam vactum arebhe. 


Began to declare the duties of Brahmachari. 


Totradohu poromanando siteno poromechoron naramo, 
Tatrddau paramdnanda chiténa paraméswaram nandma. 
Then in thebeginning, with a most delighted mind, he worshipped 


the most high Gop. 


VERSE. — 
1, 
Oum choosero chirichan debon duxto nigroho karokon, 


Om Sahasra sirsham dévam dush’ta nigraha céracam. 


Om! the god with a thousand heads, who causeth the destruction 


of the wicked, 
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Ze 
Stapokon sontou adinam.pronotochi zogaot gurum, 
Sthapacam seniu ddindm pranatosmi jagat gurune. 
The establisher of all creatures, Him, I reverence the chief of the 


world. . 


oe ‘ 
Adaram chorho lokanam enadi nidonon probun,.., 
Adhadram serva lécdndém anadi nidhanam prab hum. 


‘The supporter of all worlds, the Lorp without beginning, or end. 


4 
Obedion chorbo majanam pronotocht mohotprobun, 
Abhédyam serva ma. ydnam pranaté smi mahatprabhum.... 


Him, not subjected to all the Mayds, I reverence the great Lorn, 


5. 
Oktoram poromon mition bichuakvon bichitochon bobun, 
Acsharam peramam mityam viswachyam viswdsam b huvam. 
The indestructible, the highest, the eternal, Him, who is called the 


universe, the station of the happiness of-the universe, 


fe | Or 
Chorho fotuamojon. debon pronotoch, poratporon, 
Serva tatwa mayam dévam. pranatosme pard tparam. 
The Gop, who energizes all elements, Coe T reverence, the high- 


est of the high. 
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i 
Prodono pourouchon chiddon chorbo gnanotko koronon, 
Pradhdna purusham siddham servajnydnaica cdranam, 


The chief male, the fixed, the sole cause of all knowledge. 


8. 


Porat porotoron debon pronotochimoha probun, 
Parot parataram dévam pranatosmi mahaprab hum. 


“The most high Gop, him I reverence, the great Lorn. 


&, 
Porongioti porom damopohitron poromon podon, 
Paramjyoti param dhamah pavitram paramam padam. 


“The highest light, the highest throne, the pure, the highest place. 


10. 


‘Chodotko babon poromon pronotochi mahachojon, 


Saddica bhavam paramam pranatosmi maha sayam. 
Him, whose nature never changes, the most high, I reverence Him, 


whose ideas are sublime. 


li. 
Tonchodanondo sit matron serextanam sorbo serexton, 
Tam sadénanda chin mdtram sreshtdnam sarva sréshtatam. 
That pure spirit which is ever happy, of excellent things the most 
excellent, | 


C 


10 


-Accounr or A DISCOVERY OF A 


12.: | 


Nirgounon nioton naton pronotocht kritanzolt, 


Nirgunam niyatam nat ham pranatosmé critanjalih. 


‘Huo, who is without qualities, who never varies, the Lorp, him I 


worship with joined hands. 


13. 
Porecho poromonodochoronagoto bossoloa, 
Paré’sa paraménanda Sarand gata vatsala. 
O thou, the high Lorp, O thou the pre-eminently happy, thou 


who shewest mercy to those who take refuge with thee. 


sti Sine uae 14, 
Trahimau koruno chindo mootito namostute, 
Trahi mam caruna stad, ho? muctiddya namastute. 
Deliver me, O sea of mercy! for the sake of eternal beatitude, I 


worship thee. 


| PROSE. © 
ftt chi-chi-chi kiarton brommo toutocho, 
Iti’ sishya °sicsh’dr tham brahma stutasya. 
Thus it was declared as an admonition to the disciples of Him, 


” 


who thus lauded the Supreme, » 


Ltochin chomoje nanabotaro serobome boto narajono mahamaho, 
Etasmensamayé ndwdvatdra *sravanav-at Narayana mahamaham, 


At that ime Narayana, who hadheard of the various incarnations; 


° 4 
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Ohapotochat kretanzolt boutua bedo gourun, 
Avipatasmat critanelth bhutwa Veda gurum, 
Approached the: great one and, reverently joining his hands, 


he drew near to the teacher of the Véda. 


Zowment richi boron prortajo, 
Jaiment risht varam prapaya. 
To Jaiment, the select of the sages, 
VERSE, 

15. 
N. Chondino bimoundatmua no kinchit kritoban boulw, 
_ Aham dina vimidatma na cinchit critavan b huvi. 
ama wretch whose mind is void of understanding, who have 


done no good in the world. 


| “16. 
Kenome deronom noto? kowpoja bedo bistoron, 
Céna me taranam ndtha cripaya vada vistaram. 
| Wherefore, O Lorn! have pity on me, and tell me, at length by 


what means salvation may be obtained. 


LZ.) 
Ton bina gnojoto loke nobidionte kodassona, 
Twam vind jnydtayo locé na vidyanté caddchana. 
Besides Tuer, there is none in the world, who knows any thing 


respecting it, 
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18. 
Z. Bina bedat notognanam hedohi dour guomon poron, 
Vind véddét natajnydnam védahi durgamam param. 
The knowledge of that, ean be obtained only by the Veda, but 


a knowledge of the Véda is most difficult to acquire. 


19. 
Pochondonadicarisso, bedo chastro chemussojon, 
Pashandandstic’ arch, han Véda Séstra samuchchayam. 
Heretics and atheists have confused the whole of the Véda 


Sdstra. 


‘Tis specimen of the original will suffice to convince those acquainted 
with the Sanscrit and with the changes it undergoes in the Pracrits and 
spoken dialects, that this work, whether the author were a Native or a 
European, must either have originated in the provinces of Bengal and 
Orissa, or have been composed by some one, who had there learned the 
rudiments of the Sanscrit. As the establishment of this fact will tend 
materially to facilitate the tracing of these forgeries to their origin, I 
shall, also, endeavor to prove it to the satisfaction of those not acquainted 
with the Sanscrit and its derivative dialects. The Bengali, with which 
the Uddaya corresponds in most points to which the following obser 
vations extend, is written in a character derived in form and system 
from the -Nagart, but rejecting many of the letters of the latter and 


permuting others in a very corrupt but uniform mode: the more pro- 
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niinent of ‘these ‘changes’ are ‘the rejection*® Gf the hissing and ‘harsh. 
sibildate; being: the thirty-first and thirty-second consonants of the Négaré: 
system, “and” the substitution for thent® of 'the ‘soft sibilant, ‘expressed: 
tliroughout these works -by the Fitenéh chis the titter rejection of va as & 
letter and the substitution of ba in all cases where iteught to secur: the? 
conversion of the first vowel, @ short, into o, of the diphthong az into o7; 
of ya into ja, (written in ‘the preceding extract gea) of cha into sa, ja 
junto za; and ofcska into cya Chia). A’ comparison” of thé original 
extract with the interlined. correction/wilk furnish Yépeated’ examples of 
each of these changes—thus the soft sibilant’ ¢f is’ Written! for’ the hissing 
sibilant in the word chorbe, properly sarva, and for the harsh sibilant in 
richi, rishi; in the first syllablé of chirichon (sirsham) it is used for the 
corresponding Sénserit letter; but in the last it’ is substituted for thé Harsh 
sibilant. _. Tit ‘words bedo® (Veda), debo’ (déva), and many: othets va is 
‘converted to ba; majanam (mdydnam) is an instance’ of “the conversion | 
of ya into ja; somussojow (samuchchayam) of cha into sa and (Zoimen1), 
(Jatment), of ja into s@ and of ai into of: okioram for acsharam, affords 
an iistance of’ the lapse of the esha:—All thé Pseudd-Védas éonform, in’ 
the: Saisert:part to these! changes’ as‘ uniformly’ as’théy will be! found to 
take place in the preceding extract s.and in addition, however, to thesé 
dialectic variations the author has still further disfigured the language by 
dropping all the aspirated letters, as cha, gha, chha, &c. and by retaining 
only ‘one of many compound-consonants, asin theword written ¢ochin ‘for 
tasmim, Gays vornrml cup oO! 


* See Dr. Carey’s Bengdéli Grammar for the several changes here noticed in the latter part of Sect. I. 


* On the pronunciation of the letters,” frcm page 4 to 10. , 


D 
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Tue following ° abstracts of the several chapters are - inserted inthe - 
margin of the French part and are evidently intended for the information 
of the European reader only, as the views of the autlior are more 
explicitly declared in them, than, can. possibly be gathered fromthe text : 


either. of the original or translation, —__ 


ads 4 fase MVRE 1*-CHAPITRE. ae a 


me Gotere Pexopda de tout ouvrage, le motif quia engagé. Trains 


7 a le composer—Dedicace de son Livre a L’Etre Supreme-caractere> 
Se du vrai gourou et ses fonctions.°? 


Re CHAPITRE an" ie 


** Qur contient une paid Idée de Dieu et de ses aunts et refute la. 

** fausse idée que les faux Védes donnent de la. Divinité, abregé de la 
*¢ creation du monde.°?- 

a“ CHAPITRE ore " | 

ajett Tieaaiee ae la creation eas des faux Véds, fait 1 i refila tions 1 


‘6 traite ensuite, de la vertu et de ceux qui sont. habiles et inhabiles a lire 
& le Védam.” oe 
“ CHAPITRE 4™.” : 

«© Parte du vrai Dieu et du culte qu’on doit lui sendre-en eiablissant 
s¢ le cutte du vrai Dieu, il condamne le culte que Nararon veut qu’on 


© rende a Vichnow et Chib.” 
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LIVRE 2"\_CHAPITRE 1°.” 

‘6 Parxe des 5 opinions fabuleuses de la Creation: la 1ere appellée Pad- 
*§ mokolpo, attribuée a Vicunou; la 2" a la Tortué; la 3"* au Cochon; la 
56 4™* a GONECH3 ia5™°a la Deesse Brrozas ensuite il parle de la 2"2* Crea- 
* tion, atiribuée a la Tortué, du Deluge, de la Metamorphose, de L’Etre 
** Supreme en Tortué, de la Creation d’une fille avec laquelle la Tortué 
“ se marie, des 3 mondes qui naisserit chacun d’un Oeuf que la fille 
‘¢ produit au bout d’un million d’ans—du 1** sortit le Chouargam un 
S¢ million .d’années apres sortit la Terre, du 2"? Oeuf, &c. elle crea dans 
** le Chouargam, Kachiopo et Odite qui eurent pour enfans Bamon, Indro, 
*6 Coubero, les Geants, de Bamon est la caste des Brames, d’Indro celle 
sé des Roys, de Coubero celle . des Marchants, and des Geants celle des 


«6 Choudras,”? 


© CHAPITRE 2". 
© RenFERME la refutation du precedent—belle Idée de Dieu tirée du 


8° vrai Védam. 


“ CHAPITRE 3”°.” 

‘© ContienT la continuation de la Metamorphose de L’ Etre Supreme en 
¢ Tortué, il renferme le systeme des Metamorphoses totales et partiales, c’est 
“‘ a dire qui renferment toute la divinité; systeme qu’on trouvera bien 
* developpé dans L’Odorbo Bedo ou 4*° Ved, Liv. qui en parle ex pro= 
‘¢ fesso, refutation de ce systeme—beau caractere du vrai dieu. ZoimEn1 
“6 fait dans ce chapitre Naraton auteur du faux Chama Véd, remarque 


“© essentielle.”? 
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“LIVRE 3%—CHAPITRE 17": 
6 Conriant la.Creation attribuée au Cochon, est Bramua ou. L* Etre 
s¢ Supreme, sous-le nom de Cag qui se metamorphose en, Cochong, et» 


* Parvati sa famme en ruye pour. retirer, et goutenir la. Terre,» 


‘¢ description du Liew qu? habitait,Cmip.?) 0 sedan 
66 CHAPITRE a val 23 
66 Gorrene la refutation du u.prepedents.’ Ne me 
« CHAPTRE 37y, a 


‘ Contiznt la description de la creation que ft le Dieu Cochon, Te., 
“¢ fond du systeme. de cette creation se trouve os le Comps du vrat 
& Esour Véd.” 


Pls ae LNA LE Sas 
‘© Esv la refutation du precedent.” 


sy oe 
ee ae A 


“ LIVRE 4°—CHAPITRE 1°.” 


cs Contrent le mariage de Cuis L’Etre Supreme la naissance de son 
“6 fils Gonscu, la perte de sa téte, a la quelle Cura substitua celle dun 


© elephant et le commencement de la creation attribuce a Gonecu.?” 


CHAFITRE-273” 


-& Ksr la refutation des fables du precedent,” 


CHAPITRE.3™.... 


66 Pinte de la maniere dont Gonecu fit les 3 vapndes avec: ses 3. 3 VOU 3 == 


Movern Imiration or tHE Venas, &c. 17 


c¢ du I il fit le Chouargams de celui du Milieu, la Terres du 3™° le 
¢¢ Patalam, il crea les 3 Gounalous,* il placa la Chotagunam dans? le 
 Chouargam, le Bozo Gounam sur la Terre et le Tomo Gounam dans 
s¢ Je Patalam ensuite il fait la description du: Patalam qu’il partage en 7 
s parties comme il a partagé ce devant dans les livres precedents, la 
«© Terre en 7 Isles, il assigne le nom, la figure, .et les. mepurs, des 
&* habitans de chacune de ces parties—ce chapitre finit par deux opinions 
$¢ sur la nature de l’ame les uns veulent ‘qu’elle soit immortelle, sans 
s¢ principe et sujetté aux Gounalous et qu’elle se reunisse. et -s’identifie 
* avec Dieu en tems du Deluge, c’est a dire a la fin de chaque age3 
6 le autres qu'elle soit morteile et. qu'elle ne soit: par rapport.a Dieu 


s¢ que ce qu’est au soleil son image quand il se peint-dans l’eau.” 


« CHAPITRE 4™.” : 
s¢ Esr la refutation du precedent. Zormeni auteur.du vrai. Chama 


*¢ Vedam combat comme faux le systeme qui fait l’ame une emanation 
s¢ de Dieu qui va se reunir a Dieu‘a la “fin de chaque age; systeme 
“ qu’ Onguwira, auteur de vrai Odorbo Bédo, paroit adopter.comme on 


* le peut voir au lieu.” 


6 N. . Preuve evidente que le vrai Chama Védam et le vrai Odorhana, 
«© Védam ne sent pas sortis de la meme main et que le Brame qui les a 
*¢ communiqués n’en/est pas Pauteur.”? 

* Tyas word bas the plural termination of the Telugu language. 


K; 
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« LIVRE 5", CHAPITRE 1”.” 

‘¢ 'Traire de la Creation par la Deesse Binoza-et: des 3 Gounalous, 
« ensuite vient la’ refutation, et ce que c’est 3. Gounalous selon les 
vrais Védams, ce qu’ils en disent a donné occasion aux fables des faus 
« Véds sur les Gounalouss le chapitre finit par enseiguer ce qu’il faut 
© faire pour se sauver.”” . :fE jaofek 9 » 


<4 ‘CHAPITRE gaa Re 


“66 Pyeveropre le systeme de Dieu antant qu’ame universelle, il paris 


& 


o 


aussi des 5 Elements et des 5.Cainx, ow des 9 Especes des .Bouhuns 
‘* aprés la mort, dont le plus parfait est-lidentité aveg Dieu, ce systeme 


* est bien: developpé,?? 


“ CHAPITRE 3°.” 


‘* Reruts le precedents”? 


& CHAPITRE 4.” 

6. Parze de la maniere dont Birozo. crea, tout—refutation—nouvelle 
66 idée de Dieu, de la Loi qvil donna au I* homme, de Damour 
6° parfait, du ciel ou de leternite bien heureuse, ce qu’il faut faire 
s* pour Pobtenir; de Ja- nature de Dieucet: de Pame, le -tout tire du 
66 vrai Vedam.” | 

Tne following is a list of the manuscripts.and-a sketch of their 
contents. I have for the sake of easy reference numbered them as chance 
brought them to notice during the examination, but the originals are not 


so distin guished,. 


Movern Iuirarion jor tHE VEDAS, &e. } 


aS) 


09 ‘ist « CINO—leiinse, | 
Avcory of the Ezour Védam in, French ionly,. probably the original 
whence the transcript sent to France was made, as the original title of 
the work, * Jozour Béd,” which appears at the head of.the first page has 
béeem, crossed wwith’a pen and the werds * Ezoup,V.edam, as. itstands in 
the, printed bock,.writte; above it.; The former is the mode-in, which.the 
Sanserit name,w ould be, written and ‘pronounced. in the dialect of ; Bengal, 
and isin conformity with the orthography of the rest -cf. the work s.;the 
substituted title -appreaches the, pronunciation of the inhabitants. of. the 
south of India, but.is.still incorrect, gs.it..ought, to-be, written, Vefur* 
Védan.. The contents of this manuseript appear. to.be exactly the same as 
the printed werk y-as.I had, not, however, aa opportunity of. perusing. the 
whole of the-latter, [cau only: speak decidedly. ofthe former part which 
js the-same as the manuscript... Ibeonsists whelly..of. atcolloguy. between: 
Caoumonvo <SUMANTA): and Biacy: (Vyasa). and. is: divided into six, 
Dbeoks, of . which the, Ist. contains. six chapter's, the 2d, 3d, 6th and . 
7th six, and the, 4th and, 5th five each, . 


No. 2.". 

Tsis manuscript: isa -quarto: yolume bound in black Jeather.. Ye 
contains that part.of the. ‘* Zozochi. Kormo Bédo,” which treats on sthe- 
Sandhya, &c. the whole of the -Ezour ,Védam,: as contained in the 
preceding..manuscript, and the supplement-ef the Baour:Védam. Albin: 


 * Tue srude naga, is Vgush,. the fina} consonant of. which ia under, certain rules, convertible 
to rand A.) 
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French only without the Sanscrit.—lIt is a fair copy of the French part 


of some of the manuscripts hereafter mentioned. — 


No. 3. 

A sINGLE section quarto, entitled in French: © La Chaka du Rik et de 
“© Ezour Védam,” in Sanscrit and French. Many passages are un- 
translated, a corresponding blank being left in the French page. 
6 Rik Béder Chaka” is the Sanscrié title. It consists of dialogues between 
“ Poironavo,” as the teacher, and *’ Nagopo,”’ as the disciple. The 
subject of the first isthe origin of evil. Naropoat the commencement says: 
‘© Vous avez dit en parlant de la creation que Dieu crea d’abord un 
«¢ homme qui devait donner naissance au reste du genre humain, ee 
s¢ premier homme n’estant qu’un, il n’avait par consequence qu’une figure. 
© dou vient donc que ceux qui sont nés de lui sont de differentes figures 
« dou vient que les uns sont vertueux les autres pecheurs, voila que je ne 
** puis comprendre cette diificulté ne se trouve point dans le sisteme qui 


6¢ Pay suivi et que j’ay enseigné jusqu’ici.” 


Turs work is divided into four dialogues, each consisting of two chapters: 
in ihe former Naropo, who may be considered either as the Indian 
Sishya, or the Christian Neophyte, states the point of doctrine or the 
religious rite to be described, which in the latter, Porpotavo, the Indian 
Guru, or Christian priest; confutes. The abstracts at the end of each 
second chapter will shew the subject of each dialogue:—the first is 


“¢ iti-risi dokino chake kormo prodonnio baronon, proton oullacho,”’ 


Mopern Imrration or THe Vipas, &c. ea | 


¥e) 


(iti richi daeshina sacé carma pradanya varanam prathama ull4sa*) rene 
deredin French, * du rik chaka refutation du sentiment qui fait des ceuvres 
€¢ le principe de tout le bien et de tout le mal que nous eprouverons.? 2d 
Dialogue; °* iti risi pottimo chake adiatniko zogue kuondonon 2 oullacho,?? 
(ii richi paschima sacé adyaétmicayogé c’handanam ullsa), du risi 
‘* chaka refutation de la maniere proposé dans le chapitre precedent 
*¢ pour parvenir par le moyen de la meditation a Petre purement spirituel.?> 
3d Dialogue: “ iti risi autaro chake boichichike. serexte baronem 3 
** oullacho,” (iti richi uttara $acé vaiséshaca Srishti varanam 3 ullasa) 
du risi chaka refutation de la prokrite et de la creation qu°on lui 
*¢ attribue.” 4th Dialogue: ¢ iti risi purbo chake kalponiko diano baro- 
** nem 4 oullacho,” (iti richi ptrva sacé calpanica-dhyana varanam 4 ule 
lasa). ‘The substance of this chapter is not stated in the French part, the 
Sanscrié means the refutation of the practice of meditation, proceeding 


from human invention, not divine authority. 


THe © Zosur Béder Chaka,” like the Ezour Védam, consists of col- 
loguies between CaoumonTe as teacher and Biacu as disciple, (See No. 1), 
the work consists of four paris, called bistaro, (visiara), which titehally 
means collection of words and may ‘be rendered a division, chapter, or 
as in the French, a dialogue; the first relates to the Suc’dpta Sadhana, 


the means of obtaining happiness by the worship of various objects cons 


* Unuasa, means literally that which is pleasant, an entertainment, but here a division, chapter, 
~or dialogue. 


F 
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sidered sacred, such as the Satacramam, &c, the second to the worship 
of GaneSa, considered as the Supreme Being; the third relates to the 
notion that brutes’ possess’ Knowledge (*¢ connoissance”) andare capable 
of virtue and HACE like ‘hatian’ deings, and to other points, which the 
author supposes to be connected awith the Hindu doctrine of the trans-- 
migration of souls 5 andthe fourth the mythological account of the several: 
Manus and Manwantaras. © Like the former, each dialogue is divided.into- 


iwo parts, containing the statement of the dogma and the refutation. 


“Pais manuscript contains, also, the title *¢ Chamo Béder: Chaka,” but 
it'is followed by one verse only, six blank leaves being left for this Chaka,. 


which’ seems never to-have been written. : 


« "Tie-hand .writing of this amanuseript differs from. that in. which the; 
Ezour Védam is written, but agrees, with that.of the Sdéma Védam and. 
of all the others in which the Sanscrit and French are found together. 
Lhe Sanscrit part of all these manuscripts contains many alterations and 
variations of reading»im the same hand, either. inserted. ia the margin or 
interlineds these ‘sometinies: correct, sometimes alter the sense and are 
such asjancauthor only woulds make to. an. original work. A single eX= 
ample of ‘this will perhaps be sufficient:—a line in the.“ Champ Bédo,” 
is. thus! written.in the text—S‘-pizoucho. kolochon, tioktua, becho bandon. 
‘¢ zotipsoti? (piytsha. « calasha tyectwa. yisha bhaivdam yedv’ psati) and an 
asterisk over *¢ -pizoucho,”? refers to. the word. «6. omrito,” which has the 
same meaning, in the mar ging ‘indicating “that the author intended the 


line to be read “omrito koloshon,” &¢, and thissubstitution agrees with the 


SS 
1S) 
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French, which is—‘* qui rejetterait un vase ig (amreuton: pour atler 


6° ennivre de venains”? 


Wo: 4. 

A*siNGLE seéctiom quarto, -rathers less: that’ thé preceding,-* entiflea 
s°-Qdorbo Béder Chaka? in Sansorit and ‘Mrenel:—it consistsof four dias 
Jorues between:** Orrr? (Arri) and ‘* Onaira? (Ancirmas) on thesevetal 
subjects stated in- the. abstracts, appended te each, and’ copied below. 
Phe translation of this. work; thus commences: . * Arrr: Jay entendu de 
s§- votre bouche E’Odorte Keddn je voudrais-bien- eacere: apprende de 
&-vous quelque-expedient facile peutedetruire et-effacer les peches. Jen 
‘* -appris un dans.ce gout dans le temps, que je demewrais dans le-bonguo 
**-dechan je vous en ferai part-si vous.me promettez de ne;vous mettre em 
* -colere.?> The words here underlined, occur.again at the.conclusion of 
the next speech of Arai; when ihe fellowing marginal-note is referred to, 
al esta Pest du Benguale;” this seems to corroborate the notion that 
ee works. were composed in Bengal.—The titles-of the. several 
abebae in the. French part -are ‘* de Podorbo chaka refutation du 

*-genre .de- penitence proposce dans le chapitre. precedent.” —The 
penance ere alluded fo, should. rather, be. called an.expiation, as it is the - 
prdyaschittam, prescribed | ete the Dherma-Sastram, , for the slaughter of a 
cow, manslaughter, &e. ‘De Pordorbo- chaka refutation. dela meditation 
** qui a pour. objet et qui se termine au. pronobo:”—* de Podorbo 
% chacko refutation du genre de penitence appellée oto:”—de Podorbo 
*< ehako refatation-du rentiment qui soutient que c’est la-volonlé, qui est 


‘6 purifié et.du genre de penitence proposée pour cela,””—At the end of-. 
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the manuscript, this rewiark is found: ce livre et entre les mains de tous 


66 les Pourotiudu* c’est leur rituel.?? 


No. 5. 

Tue “ Chama Védan,” noticed at the commencement of this paper, 
is on two sections foolscap and is endorsed * Chama Védam, 1% cajer® 
(Cahier). Besides this, there are other portions of this Véda, indorsed 
severally. * Du Chama Védon, 3™ cajer” in one section:—* premier 
cayer de la supplement du Chama Védam”? (in Sanscrit, ““Chamo Béder 
‘© Oupo Béd’) in one section: “.3™* 4™* et 5™° cajer de supplement: du 
Chamo Védam” in four sections, The first of these isin French only, 
the others in French and Sanscrit. The first ‘consists of dialopues be= 
tween Zorment and Nararon, respecting the Panchangon and the 
astrological notions of the Hindus, which it professes to refute. The 
several sections of ‘the second, also, consist of dialogues between the 
Same persons, but with a change of character, for here Nararon is made 
the teacher and Zormeni the disciple. ‘The translation of that indorsed 
“* premier cajer,” commences thus: “ Zorment enchanté de la beauté du 
“© Védam qu’il venait d’entendre et charmé tout a la fois de verités qui y 
** sont continées y prit gout et dans l’empressement d’en apprendre 
** davantage s’adresse de nouveau a Naraton et lui ‘dit continuez 


© seioneur a m’instruire de la nature du premier etre et ame developer 


* Tuts word has the nominative:masculine’ termination of the Telugu language zit means.a domestic 
priest. 


foperNn Imiravicn oF THE Vitwas, &c. D5 


s¢ ses grandeurs.” The general sudject is explained by this extract. 
The third section is the same in form as the preceding:—the. Sanscrit 
abstract of the first chapter. of that indorsed ** 3™° Cajer,” is &¢ iti 
66 Chomo Oupa Béde adia, prokrite DurcA abotaro kotono pollabon ” (iti 
Sdéma Upa Védé adya Pracrittt Durex avatara cathana pallavam), which 
may be rendered, the section of the Sama Upa Védam, containing the ac- 
count of the Avatdrams of the goddess, DurGA, considered as primeval 
nature; the whole relates to the several Pracritis and Avatarams, detailed 
by ‘¢ Zon,” and refuted by ** Nararon;” the abstract of the last 
chapter ends with a speech of Naralon’s, in answer to an account given 
by Zoment, of the four-faced Branma, of which the following is the 
commencement: ‘*J’ay entendu tout ce que tu. viens de dire au sujet de 
S¢ Bramma aquatre visages, tout cela est une pure fiction, un pure mensonge 
*¢ ecoute moi je vay en covaincre;”—and it concludes by denying* the 
divinity of Brana, and asserting him to have been a man in all respects 


resembling other human beings: 


Connecrep with the last mentioned manuscripts is a single section, 
containing detached passages in Mrench and Sanserit, with many 
alterations and corrections; it appears to consist of original notes to 


facilitate the composition of the several paris of these works, 


* AN extract is hereafter given from this part of this manuscript, as a specisaen ci the Fyenck 
translation, 
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No. 6. 

Tue next manuscript to be noticed is one apparently older than any yet 
mentioned, though written in the same hand: it is on foolscap, bound in 
parchment and is much stained'and worme-eaten: there is no general title, 
but the first leaf of the French is headed, “ Du Sandia,? and the abstract 
after one of the books mentioned is ““ De Zosocht Kormo Beda, des actions 
‘* propres des Brames, refutation du sandia de midi.>>—It professes, theres 
fore; +6 be the Carmacditdam of the Yejur Véda, containing “a refutas 
‘tion of the ceremanies observed ‘in performing the Sandhya at noon. 
This work contains an’ account Of ‘all the ‘Brahminical ceremonies, as. 
prescribed in. the Smritis'arid ‘what’ the ‘author calls, the  Refutation,” of 
each; the interlocutors ‘ale, as’ in’the other’ Hzour VY dam, * Bracu,” 
who gives the detail of the several ceremonies, aad “ Cuounonro,” who: 
refutes them.—Each book or chapter, as in most of the other manuscriptsy 
is regularly divided’ into two parts, as here indicatéd’s the account of the. 
ceremonies and the refutation of them. Whe following is an extract from. 
the 33" book: °° 33 Livre, du Zosochi Kormo Bédo de la maniere de. 
‘© donner la vie aux idoles et de les animer 3?” being the commencement of 
the second part or refutation.  ‘*€; Tu viens de me. faire part des 

“* grandes. ceremonies quisert a animer ua statue et a lui donner la vies 
© tua dit dabord que les Choutres ne peuvent point faire cette ceremonie. 
** et qwils doivent appeller un. Brame pour la faire en leurs noms. Dieu 
‘* a crée les quatres castes pour pratiquer la vertu si c’est donc un act: 


“6 du vertu de faire pareille chose pour quei. en sont ils exclus 2” The. 
p Pp q 


last book, “42 livre, of this work. ends thus: “Du Zosocht Kormo 
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 Bédo refutation de ce qui a esté dit'au sujet des eprenves”*—* iti 
“ Zor. Kor. Béd. noro krite porikia ‘barono bibeko—42 livre. 
| 9 oo 66 Bin de L?Esour Védam,”? 


M66 Tarsus, 2S YOIVUOT Maniac co Soy Ss JOSEPH.” 


Now 7: 

‘Tae manuscript next to “be noticed is in large quarto or small’ folid, 
bound in’ parchinent: Lit is written int the same hand as the rest, but 
fairer and has fewer corrections:“it is: ibs damaged and apparently not 
so old as the one last’ noticed’—On the back of the first leaf, the title is 
thus written: “1° Live Rik: Védam,”?* and the translation is headed 
s Rik’ Béde~ Otpo Béd.?” This manuscript. which: is probably the 
largest’ of the whole, though it‘ does not greatly exceed some of. tlie 
others, contains eight sections: of* nine” slieets” each,;. or, 283° pages s 
each page contains- about’ 5G limes» of sixteen. syllables each, being: 
the half: stanza of. the: Anushiwp or Sloea Vrtitam, and, consequently, . 
the whole-work consists of 19,128 lines.or 8,06 4stanzas. At the end of 
this manuscript are*two dates ona‘slip of paper, on which the concluds- 
ing lines of the translation ave written; oie is $* Aanée 1732, the other 
6 Année F751,2 This work professes to-be an Upa Véda of the Rig Veda, 
it commences. as follows: “*Nanabo n’etant entierement point satisfait 
© de ce qu’il -venait @entendre au sujet-de la creation chercha a proposer 


ss de nouveau. ses doules a Porrouapo et luidit:: N. J?ay enienda seig- 


* 'Tuys,title, which isin the Tamil language and. character, is correctly spelt, according to the 
orthography of that language Iruccu Védam. 
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‘© neur ce que vous venez de.medire au sujet de la creation mais je.ne 
“¢ suis point pleinement satisfait; ayez la benté d’entendre a votre tour 
“© ce que j’en say moi mesme et ce que j’enay*entendu dire—je viens 
© soumettre le tout.a votre examen—je trouvray dans vos responses de 
8 guoy achever de dissiper mes erreurs.°—The abstract of the first 
chapter is: **Du Rik Opo Bédo du sisteme qui donne au monde la 
s¢ figure d’une fleur et des grandeurs de la deesse Tara qui habite sur la 
ss Ise fueille a Vest.” This chapter commenees by stating, that 
s* Durea etre Supreme, etre eternal, a pris sous le nom de Tx Ra une 
** figure humain et paroit soubs la figure de une femme pourque les 
«¢ hommes puissent plus aisement-fixer sur elle leurs imaginations et leurs 
S¢ coeurs, elle qui crée qui conserve et qui detruit tout c’est elle aussi 
S* qui soubs differents noms exerce la mesme puissance dans tous les 
** autres differentes pais. Le ministre qu’elle Vest cheiseé pour commue 
s¢ niquer aux hommes ses ordres et pour conserver teut ce qu'elle a creé 
s¢ est une oye (“¢ Oxcho,” Hamsa), blanche d°une grandeur extraordi« 
6 naire qui la transporte d’an lieu a un autre avec la meme rapidité 
s¢ que le vent. Le principale occupation de cette eye est. de celebrer 
66 les grandeurs de la deesse et de dire incessament—Deepe qui avez 
66 donné etre a BramMma, a Roupro, a Inpro, et qui avez creé toutes 
66 choses pour quelle fin m’avez vous cree moy mesme dignez me done 
‘* ner vos ordes et m’apprendre ma destinée,”? Then the work proceeds 


in a dialogue between the goddess and ‘+ I? Oye,”* in which the princis 


* Tue word thus tranlated in the original, “ Oncho,” Hansa, is either the swan or the pheenicopte- 
ros; in Southern India the former is usually represented as the vehicle of Saraswat’, and of the 
geddess ‘Tana here mentioned (called, also the black Saraswati), and-at Casi the latter: —There are 
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bs 
eo 


pal part is boré by'the*former. “She instructs her “pupil: in severy ‘thing 
relating to the arrangement of the universe which she thus. describes y 
** La fleur qui compose le monde repondit la deesse est elle mesme com- 
*¢ posé de dix feuilles je dois mé! meétamorphoser sur chacune des ces 
“6: feuillés ety parcitre soubsdifferents. figures tu duras' darmiesme: sort | et 
‘Stu instruirasles hommes des different vertus- qu’ilscdéivent pratiquer ‘et 
“iguels sontles) saicrifces: quwils deivent nvofirit.’—Dhen follows as 
docount:of the fifsbleaf of the flower, which doisstitttes|the first:partof-the 
ehaplét, which lt succeeded bysa:refutationcds imi the: formér:manuse: 
eriptss dire abstract: of ithe: Task part of thersecond chapter igy.\¢ Rik 
“One Bedorretitation de seconde feuillectodes lprandelire der Bima 2” 
each of the ten leaves of the flower of theuniverse and the tél dvesaraies 
ef the goddess being described and: refuted in a separate chapter.—The 
title of the second division of thissworiets-the Rik Cormo Bédo :?” it is 
nearly the same in form and substance as the ** Zozoche Kormo Beédo ;”? 
each chapter i¢dividedsas! inthis work intoiastatement lof The cere- 
monies and arefatation-ofsthem § it treats; “firsty:ons thee several) wodés “of. 
performingspenances ervexpiations ("des penitences'poutsses* peches”™);. 
of daily ioeremonies {<des actions: jounalieres)s:the morniney noon and 


moh weet ter vs 2 | ee * ep hsey | ess an ig. ots. Beary 3 eae rea hare 
Seo: FRU; Sten NV eka T L3K yal oytitenius: dsiiw co .formide 8 3 
ay ee | sk NALS SF a FE US cays + Re ee StF Oy rm 
i. Asn 2 96 Orr cae | r ret STY Ke re? tS F, Ook? 
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thee Ssingens of Hamsa,. the ag tees amills white body and.deep.red ‘beak, and legs, 
this is the BuceAeopiros or flamingo : the Malickene amen: With. brownish beak a legs, and 
the D pdrtar éshtxarddamse, wits black: bezk autk legsy thevlattarsiscthec Eur pean SHANG: the former 2: 
variety.— The gait of an elegant woman: is compared by the Hindu poets to the proud bearing of the 
Swan in the _Water 5 er SONNERAT, 0 making. 4 mistake similar to that in the text, . _translat eS a passage ia 


“which this allusion occurs in. words to the following Toa her gait it sesembled that of ute Ga Q0S6s- 
Other writers shave fallansinto’ the saind-exrars: B BbITOV wa TARaAOM 10 suGIITO. Ba oUt 


\ “5 fas t SES a ae ea ee ase i+ Fre 
! ty 92 .0S02 tas. oi13 Juods nolzzigt 9° Ps Se Dobsuah wuMaAAIa lsum? ie oe Sas B 
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evening, sand/iya; the festivals observed in the several months of the 


year, &c,'&os, 


No, 8. 

In five sections placed under the same cover as the foregoing, but not 
belonging to it, being written less closely and on older paper, is found 
another part of the‘ Zozochi Kormo Bédo :”—it is. defective at the 
commencement andends with the fifth book, ‘5 Livre.’ The abstract 
at the end of the first chapter it contains is—‘* Du Zozochs Kormo 
‘¢ Bédo, refutation de.ce que sé pratique dans le mois achino et en particu- 
¢ lier du sacrifice de Durcua.’’?> It treats. of the various sacrifices and 


offerings to Durex, Cari, &c. &c. 


Havine afforded.a general view of the contents of these manuscripts, 
I shall add'a few. conjectures, very imperfect certainly, as to:their. origing 
and some remarks on the mode in which the forgery has been executed.— 
There prevails among the more respectable native Christians of Pondi= 
cherry an opinion, on what authority founded I know not, that these 
books were written by Rossrtus pz Nosttizus:* this personage, of the 
Society of Jesus, and the founder of the Madura mission, long the ‘most 


flourishing of any that ever existed in India, is well known both to 


* Roxertus pr Nostzursus or Rogert pe Nosixis, 2 near relation of his holiness Marcrnivs the II. 
and the nephew of Cardinal Brriarmun, founded the Madura mission about the year 1620. See note A, 


es 
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ref indus and Christians, under the Sener title OF TPatwa-B0 0, HA SWAMI, 
as the author of many excellent works i in Tamil, on polemical theology. 
In one of these, the Atma-nirnay ya-vive cain, he combats the opinions of 
the various Indian sects on the nature of the soul, and exposes the f ables 
with which the Purénas abound, relative to the state of future existence, 
and j dn an other, Punerj yjenma Acshépa, he confutes the doctrine of the 
metempsychosis. Both these works, in style and substance greatly resem- 
ble the controversial part of the Pseudo- Védas; but these are open 
attacks on what the- author considered false doctrines and superstitions 
and no attempt | is made to veil their manifest tendency, or to insinuate the 
tenets they maintain, under a borrowed name or in an ambiguous form. 
The style adopted by Rossrtus pe Nosiisus is remarkable for a 
profuse intermixture of Sanscrié terms; these to express doctrinal notions,* 
and abstract ideas, he compounds and recompounds with a facility of 
invention, that indicates an intimate knowledge | of the language whence 
they are derived, and there can be no doubt, therefore, that he was fully 
qualified to be the author of those writings. If this should be the fact, 
considering the high character he bears among all acquainted with his 
name and the nature of his known works, I am | inclined to attribute to 
him the composition only, not the. forgery, of the Pseudo-Védas.+ It 


* ‘He first translated in Tamil the prayers of the Catholic church,as used .by the Christians in the 
south of India, and all terms employed by them to convey ideas peculiar to the Christian faith are derived 
from him: they are found in Brscuys Tamil-Latin Dictionary, under reference to his authority. 


- + See note A: ‘Phe passage quoted from Mosnerm was pointed out to me after this paper was written. 
Which is juster, the character Rosertus pe Noxitipus bears in India for probity or that he appears 
to have obtainéd in Europe for fraud, is not for me to determine. I shall only remark, that it was long 
the fashion for Protestant writers to calumniate indiscriminately the Jesuits. 
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is not improbable that the substance of them as NEN now exist is ft rom 


bis pen, and that they consisted originally, like ‘his works in Tamil of : 
iG 
detached treatises on various controversial points, and, hat some ‘other 


ar 
0 SiG 


hand has since arranged them in their present form, Ganed on then 

a false ttle, transcribed them into the Roman character ool gente 
them into French. ‘To. effect this would have ‘been easy and ocd have 
required comparatively but little knowledge of the 2 Sanserdt: the disserlations 
were probably divided by: their author, as ‘they now stand, ‘into a ‘slates 
ment of the points in controversy and a refutation’ of them’; ; all that was 
necessary, ‘therefore, was to prefix the: prosaic ‘introductions and to ‘add 
Hes aoe abstracts containing the title given them, and they: received at 


once the. form they now bear. Tl nis supposition appears sufficient to 


account, for every appearance which they exhibit 3 it explains why the 


1} Bei 


Ae wh 


Sa mscrit does not Bppeat in its appropriate character and orthography, 


ib which it is difficult to suppose ‘it ‘was not originally ‘written ‘by ‘the 


lotr 


author, and it also, explains (what I { shall proces ed to Aemonstrte), why 
sot) 


the wanslation i is not t always a faith fal version of the original. 


af ted ig eg t 17 riters iota ay of Pie 


a 


“he Sanserit ‘scholar will readily. mereeive, ‘that the’ whole of the Frendk 
upnslatos on 1 of the extr act * foun the: oe “Chain Ve i ig ‘Toose aind ogee 


aoe “Tn the Sth tine of the invocation-one-of-the- seaemiacth ti 
io, the ‘deity * co Obtor iin ¢ Acsharain). ie terior atten hence tet atsyUne 
ee ye area nom, na aniversion’ 1 for. which there. is, no foundation 
whatever 3 :  Aeshara it is tttte,” asa noun reg oti fiveriznalaasteitininangencr’> 


6} 


gignifies a: leitery but Acshiaraniaams: ag.a. noun of quality, an¢ (a ‘an epi ithet 
to] 


WSS edagonieat he 
applied to the deity means, ‘thé indestructible, the infinite)” The téstof the 
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version of this extract to the end ef the invocation, bears but little resem- 
blance to the original, as a comparison of the two last lines with the 


translation will sufficiently demonstrate, 


Parééa paramdnanda saranda gata vatsala. 

O high Lord! O pre-eminently happy, O merciful to those taking 
refuge with thee! 

£6 TY} est henreux et heureux par ]ui mesme, il est enfin le comble de 


‘6 toutes perfections et au dessus de toutes nos conndissances.”” 


Trdhi mam carund sindho muctidd ya namastute’.. 

Deliver me, Osea of mercy! for the cake of beatitude reverence to thee! 

86 @est au diew qui a pour ceux qui l’envoquent la tendresse d’un 

§6 vray pere que j’offre mes adorations et mes hommages.”® 

Though the turn given to the last may be conformable to French . 
taste, it js scarcely possible that the translation of these verses could have 
proceeded from the pen of the author of the original.—The concluding 
sentence of this part of the translation ° Et cest par la que je commence 


s6 le livre,?? &c, is entirely wanting in the Sanscrit. 


This comparison, however, though the selection of the passage on 
which itis founded was entirely fortuitous, certainly affords a less favor- 
able idea of the manner in which the translation is executed, than in 
general it deserves: I subjoin, therefore, an extract from the ‘* Chame 

I 
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 Oupa Bédo,’’ correcting the orthography of the Sanscrié and adding 


an interlined Iiteral translation in Hnglish.. 


Brahmana iswara nityam wWavatarascha nischayah. 


Brauma is not the eternal Gop and certainly not. an incarnation 


seboBhimn:) 01 fi! 


Na srishtt tasya jagaiah cévalam narariipacah. 


Nor is he the-creator of the world, he is merely a human being. 


Yathd twam cha tathé sahi visésha ndsti:cinchana. 


And as thou art, so is he, there is no difference whatsoever, 


Srishtin ndésampdlanantu criyati* sa swayam-prabhuh. 

Creation, destruction and preservation, these caused us, the self-raling 
Lord, . 
p b) igs 3 : aah rd | -) ; 2, v 

Tasy avatara nasty éva guna disparsy anam tat ha. 


To him there is no incarnation, nor the contact of quality and the rest. 


Na vivéham striyah swargam caddchit api vidyanté, 
Nor are marriage, women or a peculiar heaven in any way known! 
to him. 


“Or 7! ole . , 
Tuts ought, to preserve the sense exactly, to be Caréti, in the active, or Carayuti, the causal, or, 
to preserve the metre, Juruié, the medial form of Crit, Do; Criyatt is the passive form and incorrectly, 
therefore, made to govern the accusatives in the sentence. 
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Tasmat bhhrantim paretyajya Brahma dra dhanam curu, 


Therefore, quitting delusion, do reverence to the Supreme, 


Anyet sévam swapna tulyam catham tasmin ratincharet, 


All the rest isa dream, why place affection on it? 


‘© Le BramMa a quartres visages n’est certainement pas le premier 
“* etre, il n’en est point une incarnation, ce n’est point lui qui a creé 
** tout ce que nous voyons; il n’est qu’un homme, un homme comme toy 
** et entre lui et toy il ne a mulle difference. Cest le premier etre qui 
** seul'a creé toutes choses c’est lui qui les conserve et les detruit a son 
** gre mais cet estre ie s’est point encarné connue iu le diss il ne s’est 
“point uni aux gounalous il n’a jamais eu de commerce avec les femmes, 
** @est® une rmpreté de dire et de le penser quittez donc tout ce qui 


‘* pest que prestige et mensonge pour ne t’attacher que lui.??+ 


Iv the former part of this version the sense of the orginal is preserved 
with sufficient exactitude, but that of the three last lines is greatly ob- 
scured. Comparing this with the former extract, a generally correct 
notion may be formed of the mode in which the whole translation is’ 
executed, and, notwithstanding the identity 1 have noticed between the 

* Not in the original. 

+ The whole scope of these writings may be inferred from this extract: the intention is evidently to 
destroy the existing belief, without regarding consequences or caring whether a blank be substituted for 
it ornot. To the doctrine here taught, as preparatory to a'system of deism, nothing can be objected; 


. . . e . atx 76 "na 4 nate 1 
but, after the teacher has succeeded.in convincing his. pupil that the deity never was incarnated, how 


is he to instruct him in the mysteries of the Christian faith? 
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hand writing, both of the Sanserié and French, throughout the manus 
scripts, for those may be copies only, I think the judgement which will be 
formed will lead to the conclusion against the probability of the author 
and translator of these works having been the same person, and though 
the establishment of this point, will not prove the truth of the conjecture 
I have ventured to offer on their origin, it will corroborate any circums 


stances which may be hereafter discovered tending to establish it. 


Tue conclusion would be natural, that a person, who had acquired 
such an extensive command of the Sanscrit language as te be qualified 
to compose these works, and such a knowledge of the ceremonial 
observances and religious tenets of the Hindus, as to enable him to 
compile the materials of which they are formed, would have made. 
himself acquainted, also, with the form and substance of the writings he 
was about to imitate, as essentially necessary to the success of his forgery 3 
on the same prineiple, indeed, however different. the motive, that a 
common swindler imitates, even to the minutest stroke, the signature. of 
the person he intends to defraud. And, thus concluding, it might cers 
tainly be expected that these Jesuttical forgeries were nearly the same 
as the real Védas; that they were the same in general arrangement, 
style of composition, as verse or prose, and in matter, as. far as compatible 
with the intentions of the author: in none of these, however, do they. 
bear to the writings, the title of which they assume, the most distant 


resemblance, 


‘Tue contents of the several Védas and their general character are 


well explained by Mr. CoLeBRovke, in his Dissertation ** on the Védas 
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or Sacred Writings of the Hindus,” im the eiehth volume of the Asia« 
tic Researches, and the veil in which ignorance had shrouded these 
writings has, therefore, been removed. More recently, translations of 
parts of them have been made;* but much remains still to be known, 
and the following observations on their arrangement, substance, and 
style of composition, if not possessing the recommendation of complete 
novelty, may perhaps be found to afford some addition to the knowledge 
we possess on a subject, which, until lately, was involved in impenetrable 
‘obscurity: they are here introduced to prove the assertion made in the 
preceding paragraph and to shew that in these particulars, the Psewdo= 


Védas differ, toto celo, from the genuine Védas. 


"Tue four Vedas, including the A?harvana under that title, are each 
commonly divided into two parts: the Purva-cdidam, the anterior 
division, also called Carma-candam, the division on workss and the 
Utiare-cdiidam, the posterior division, also, called the JInyina or 
Brahma-cdiidam, the division on knowledge or on Gop. The former 
relates to religious works, appoints sacrifices and other ceremonies, and 
prescribes the mode in which they are to be performed. The latter 
relates to spiritual knowledge, teaches the being and nature of the god- 
head, of the soul, &c. The substance of each of these ‘great divisions is 
technically arranged under three heads: First, Vidhi; Precepts, teaching 
in the Pifrva-caixidam the fruit to be expected from every ‘rite, as 
aaa SSSSSSSEIBS—<«”™m——«—mm— 

ee Is bpanishat, with a tranlation, is appended to Dr. Carey’s Sanscrit Grammar, and of this 


and of the Cénopanishat, a version, after Sancanacudnyas Commentary, has been made by Rxu 
Mo“en Raz, and published at Calcutta, 


K 
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“ 


Swarga-cémah agnishto man curydt, Hewho desires to obiwin tive heas 
wen of the inferior deities, let him perform the sacrifice, called. Agnisha 
toma, and in the Uttera-caéiidam, the merit obtainable through medita= 
tion, by which the devotee approximates to a true ‘knowledge of Gon, 
the nature of the soul, &c. as Mécsha-cdmah dimanam janiyat, He 
who desires eternal heatitude must understand the nature of spirit. 
Secondly, Mantram;.in the Purva-cdndam, this term includes Prayers 
and Hymns, addressed to various deities and appointed to be used at 
sacrifices and other religious rites, as that found both in the Ric and 
Yejur Véda, and used in the performance of the Homam, or daily oblation 
of fire, beginning Agni viswabhuc, &c. Fire who devowrest the 
world, &c. Inthe Uitara-caxidam itis applied both to Hymns and Solemn 
Addresses to. the Supreme Being and Didactic Explanations of lis nature 
and attributes, as that part of the Tartiriy’opantshat, beginning Brahma 
vinyinam anantam satyam, &c. The Supreme is essential intelligence, 
infinity, truth, &c. Thirdly, Braéhma-nam;* this term, as applied to 
the Purvaecaidam, embraces two distinct things:—it is given to Pre- 
cepts declaring the mode in which religious rites are to be performed, 
thus: Vedyanudhrit agndvastamiydt yejnyo ndsyet, If the fire be tak- 
en Up when the sun has set, the sacrifice perishes; or it is synonymous 
with the Itihdsa-or narratives found in this portion of the Védam; in 
the Uttara-cdérdam, it is also synonymous with the Itikdsa and is ap- 
plied to precepts teaching how a knowledge of the Supreme Being, the 


nature of the soul, &c. may be obtained, of which the following sentences 


- © Mantram and Bréhma-nam, as collective terms, have a meaning different from those here assigned 
them; as explained in the following note. 


\ 

fh see ; 
aA ¢€ y 
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from the Taitiriy’opanishat are instances, Yavad bhédas tavannavéeda. 
Inasmuch ashe admits a difference (between universal and individual 
spirit) insomuch ws he ignorant. N?’dchdryam anupasadya Brahmi 


véda, The Supreme cannot be known without obtaining a teacher. 


- Ir follows: fron: what has been said, that the whole Véda treats on two 
subjects only, religion and devotion: by religion i intend all that 
relates to external worships by devotion all that relates to. internal con- 
viction. ‘The ideas conveyed by the words I have thus.rendered, Car- 
mam and Jnydnam, correspond nearly with our theological terms: works 
- and faith; the first literally means work, act, and deed; the second know- 
ledge; but without knowledge true faith cannot exist, and from. faith. 
devotion immediately proceeds. ‘The substance of the Véda, as divided 
into-two portions* treating. respectively on these subjects, may thus be 
recapitulated : inthe. anterior portion, om religion, are contained pre- 
cepts teaching the fruit obtainable from, all religious rites, the prayers to 
be addressed to the various deities} presiding over them, and precepts 
teaching the mode in which they are to-be performed :—in the posterior 
portion, on devotion, are contained precepts teaching the merit obtain- 
able by devotion, addresses direct to the deity and explanations of his 
nature and attributes, and precepts, teaching how a knowledge of him 
Cn  ————————————————— 


* The Piirva-cdndam, consisting chiefly of hymns, is often termed Mantram generally, and so 
considered, is composed of the Manirams of the four P’édas ; to each Véda is attached a number of 
ttreatises,, termed Upanishat and distinguished by a, variety of titles; the whole body of these, called, 
collectively, Bréhmanam, constitute the Uttara-cindam. 


+ These as Mr. CoxuzsrooKs has clearly shewn, resolve themselves into three, fire, air and the sun, 
and wtimately into one, the Supreme Spirit, 


\ 
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is to be obtaineds:—throughout beth portions are scattered narratives of 
greater.or less length, in the former generally, describing the origin of 
the rite, and in the latter often illustrating the power* of devotion by 


the example of some renowned devotee. 


Tuis slight indication of the contents of the real Védas must manifest, 
that in substance the Pseudo-Védas bear in general no resemblance to 
them. ‘The address ascribed to Jammini by which the ** Chamo-Védo” 
opens is indeed nearly similar to a Mantram of the Uttera-cdndam 
and many if not all the epithets therein applied to the Supreme Being 
are to be found both in the Védas and Puranas, from. the latter of which 
they were borrowed, ‘With the commencement, however, all reseme 
blance ends the contents,of this Peeudo-Véda, as deiailed in the abe 
stracts of the several chapters, cannot be referred to any portion of the 
real Véda; they are neither Vidji, Mantram, nor Bréhmanam, and 


belong not either to the Purva or Uttara-cdndam. 


Tne distinctions chiefly to be noticed in the arrangement of the 
Védas are those called Samhitd and Sdchd. ‘These terms, as usually 
applied, are nearly synonymous, both meaning an edition of the whole 
ora certain portion of one of the Védas: thus that edition of the 


Crishna Yejush, called Taitiriyd may be denominated Taittiriyd-Sam- 


* The story of Haris-cHanpa, in every respect, except it’s Indian character, the same as that of 
Jos, which is told at length in the Purdnas, and has been dramatized in. Sanscrit and most of the 
spoken languages, is founded on an Itaha’sa of the Veda. So is the fable of the Nishdd a, so well 


known to the amis scholar, by the beautifal paraphrase of it by the prince Apivina Rama Panpiya, 
entitled Nigazhdam. 
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hita or Taitiriya-Sadchd. But in fact, those terms ‘are in their erigia 


very different and properly describe very different things. 


Tur term Sdchd, literally means @ branch, and is applied to the 
several branches of the same eriginal, wherein,.as in our editions of 
books, any new matter is introduced; for example the Adhénam, or 
rites observed in placing the sacrificial fires previously to the performance 
of any sacrifice, are stated in the Paracya-Stiché of the Crishiia Yejush, 
and not in the Taitiriya-Sde hu’, the former containing besides many 
particulars in which the latter is deficient. Or a Sichd, is a separate 
tract relating to some particular rite; thus in the Sdéchés of this Véda, 
the Aswamédha-Sdché contains the ceremonies to be used ata sacrifice 
of a horses the Catha-Sdehd, those called Chayanam, performed, when 
the hearths are prepared for the sacrificial fires by paving them with 
limeestones; and the Aranya-Sdc hd, those prescribed for the Aruna- 
cétucam, wherein smail earthen pots are used instead of lime-stoness 
it contains; also, the rules for teaching the Véda-aud to it is appended 
all the Upanishats, appertaining to the Cri?siutus Yejush, which collectively 


constitute the Uitara-césidam of this Véda, 


Suunriri (the past participle derived from Sandhd the dh being liere 
changed by special rule for h before the formative affix Clapratyeyamn, ) 
Binifies literally conjucaed, and is applied technically to the arrangement 
of the text of the Vda, into short sentences, regulated, when the style 
is verse, by the species of verse, and when prose, by the subject.—Now 
whether the same portion of the /éda has been differently arranged by 


i 
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different persons, or whether it is subject to one unvarying mode of . 
division alone, those who originally arranged it have each given their 
names to the result of their labors: thus, as the first SdcAd of the 
Crishita=Yejush was arranged by the Taitirtyah or disciples of .Vaisam-~ 
pdyanah, it is called the Tartirtyd-Samlita,.and of the five editions 
or tracts, composing the Véda, it is the only ene usually so called, the 
others being mere appropriately denominated ‘Sdchd enly, not being 
distinguished-from each other by avy peculiar arrangement of the text. 
From what has been said, it appears, that the term Sacha, regards the 
substance of the writing to which it is applica, and Samhita ; the arrange- 


~ ment of the text, 


Besipes the term Samhita, as applied to the arrangement of the: text: 
into distinct sentences, there are other minor divisions, the most usual 
of which are Padam, the simple division of the text into words in the 
order in which they stand, and Cramam, the division and re-combination 
of them according to the sense.—Again, the text is distributed into 
divisions larger than the Samhita, as “‘Chaida, Sticta and Anuviea, 
sections, of greater or less length, consisting of many Samhitas; 
Ad hyaya, Prasna, Py rapatdea, containing many sections: Mazdala, 
Asht aca, or Cdida, divisions or books composed of a certain number of 
ehapters. These ‘divisions are not conymon ‘to all the Védas3 some are 
confined ‘to one only, as the Chanda to the Sucla-Vejush vt, and some. are’ 
cominon to two ér more, ‘as Suciam tothe Rich, and Aiharvana and 


Ad hydija to all.” 
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Wir the arrangement of the real Védaas here indicated, the Pseudo- 
Vedas have tittle correspondence. ‘lhe manuscript No. 6, is entitled | 
6 Zozochi Kormo Bedo,” the Carma-Véda of the Yejush; this is the only 
allusion to the grand division of the Véda inte two parts, and this is not 
correct, forthe first part, is never called the Carma-Véda, but the Carma 
Caiida of the Véda. ‘The tithes of the MSS. No. 5 and No. 7, are 
equally erroneous; one is called the ** Chamo Oupe Bedo?? andthe * Ril 
Oupa Beds,” confounding the Ved proper, with the A 174s or denendant 
seiences necessary for the study of the Véda, called also, though impro- 
perly, Upavédas,* as gtammar, astronomy, &c. ‘Vae term Sumhitd is 
no where used; Sdcha is found in MSS. No. 3 and No. 4, which: 
are called the Sdchdé of the Rich, &c. and this word is alse used, 
to designate the several dialooues they, contain, the four first in the 
former, fer instance, being called the East, West, North, and South 
. Séeha of the Rig Yedam. ‘To this use of the word, the authors of the 
forgery have been led by its literal meaning: that it is rmever so applied 
in the real Véda, has been already shewn by the explanation eiven of its 
proper signification,——The other divisions found in this writing, such as 
Uildsa, and. Vistara in No. 3, Pallavam in No, 5, and Vivéea in 


No. 6 and 7, are utterly unknown to the Veda. 


ux form of these Pseudo-Védas is constantly that of a dialewue 


between a teacher and his pupil: now though instances of this occur, 


* Tur Upa Védas properly so called are now lost, imperfect imitations of them only remaining: they 
were 4yur-Veda, the science of physic; D,hanur-Ved«, the science of arms; and the Gandherva Veda, 
the science of music: these with the Widi S dstra, are, also, called Chutur Vidyi, the four sciences. 
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both in the Manframs,* and Upanishats, they ave far from frequent and 
/ 
altogether constitute a very small portion of either of the Védas ; this 
form is however, of much more frequent occurrence in the Purdnams; 
the Bhd gavat Gita, it is well known is, a dialogue between Caisuna and 
Arsuna3 the whole of the Bhdrata indeed is similarly arranged; so, 
also, is the Bhégavatam. In this, therefore, as in other circumstances, 
as will be shown, the Jesués, unacquainted with the real arrangement 
of the Védas, have followed the Puranams to which they had easier 
access.— The interlocutors in these dialogues, are for the Yejur Véda, 
SumanTa as teacher, Vy4sa as disciples for the Rig Véda,}+ Pot 
PALADO as teacher, Na«raba as disciples for the Afharvana Véda, pee 
as teacher, ANcinas as disciple, and for the Sdma Véda, Jarmunt and 
Nxravana, witli a change of character, first one and then the other 
being teacher and disciple. In selecting these characters, a little know= 
ledge is strangely intermixed with abundance of errors to make Vyasa, 
who compiled and arranged the whole Véda, the disciple of Sumanra, 
of whom he was in fact the preceptor is absurd; this awkward introduce 
tion of the chief of Ladian sages, arises professedly from the composition 
of the Purdnas being, also, attributed to him, the Pseudo- Yajur Véda 
being principally devoted to the refutation of tlie tables contained ia 
those works.. ‘The Yajur Véda, as is well known is of two descriptions, 


the Crishiia or black yejush, originally taught by Vartsampavana, and 


Ses 


—= 


* ‘Puw former and latter divisions of the Veda, under these general titles, as explaiaed in a former 


note. 
I 


+ Tur usual arrangement of the titles of the Védas, are Rig, Yejur, Sdma, Athervana; I here mea- 
tion them as casually nurabered in the preceding account of the MSS, 


s 
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ihe Sucla or white Yejush revealed ‘to YxsnvavaLcva by Sunvat these 
distinctions are overlooked by the: Jesuits)) © 


nee 


° » c 3 ‘ 5 
~thioeen * mys poe mh renege Lys sien y * teres at eis tS 
IES LO SH TGR SOTO a RE HOBO) GLI: >. eb 


‘Nrapa; the diseiple inthe Pseudo-Rige Véda, is actually iftroduced 

in this character in the Upanishats of the real°Véda, but there is creat’ 
difficulty in identifying the other personage, Poitapapo$ the original 
teacher of this Veda was Pata, and the Jesuits may have added by 
mistake the two last syllables to his nanie’?’ it ‘Is worthy of“ notice, how-' 
“ever, that one ofthe Sdéchas of the Atharvana Véda is calléd Pairpa-. 
EAD HH, from the name of its author, which they may’have supposed to 
be Parppatapa, though in truth, it is PirpanApa: no“part of the Ryg-. 
Véda is, however, attributed to. this sage.. 

-Vanrovs parts of the Ffindw seriptures ave attributed'to various sages; 
among others, ANGIRAS is an interlocutor in some of the dialogues of the 
Upanishats, and, though I cannot advert to any particular instance, Arri 
may, also, be found in’ this: character > neither of these, however, are 
stated as the teacher of the Atharvana Véda; the. person who is said to 


have received it directly from VyAsa is Sumanva, as already noticed. 


Wire respect to the Sdma-Véda, the forgers are more correct, J AIMI< 
Ni is considered the primitive teacher of this Véda, but who is intended 
by Narcvana, is not so clears they cannot mean Visunu under that title, 
and I know of no sage of this name mentioned in the Védas, or as being 


connected with them. ‘The change of character these two personages 


M 
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undergo, is remarkable, but Fthink it may be explaineds in fact J AIMINE | 
is considered by the Hindus as the’ founder: of! what.is called the Purva » 
Mimdémsicd school, who teach, that the Carman, works or rites, are the 
essential part.af feligion, -and: that the power of the:divinity is innately 
embadied.in the words; of the. uncreated and eternal. Véda;* those ta~ 
whom these writings owe their. present form, seem to have discovered this, 
probably. from. the information af some of their native assistants, while in, 
the act of arjanging their :materials, and, struck with the absurdity of, 
attributing to this;personage doctrines so: opposite to those he was known 
to have maintained, to have deposed him from, his dignity of teacher and 
raised 10 it his quondam disciple, | 

Ir the Pseudo-Védas differ entirely from the real in substance and 
arrangement, the difference they exhibit in style, also, is not less remark- 
able. The Sdma-V éda is.called the Metrie, and the Yejush, the Prosaic= - 
Véda, but in the latter, verse is occasionally intermixed with the prose. | 
The Mantrams of the Sdma-Véda,-when used in sacred rites, are sung 
those of the other-three are chaunted, and in the written copies, therefore, 
the accents are marked as in modein editions of Greek: works, or as in 
the service books of choirs. ‘The Ryg-Véda is wholly in verse and the 
Atharvana partly in verse and partly in prose. ‘Three species of verse 


are generally used: in the Véda, with which others are occasionally, but - 


“* Some'sécts of the Jews. held with respect to the bible, and some sects of Muhkommedans now hold 
with respect to the Koran, nearly the same opinion: this particular folly does not appear to have ever 
infected any denomination of Christians. 
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rot frequently;: intermixed, The first ithe Anushtubh Vrittam, consisting. 
of a stanza ofofour lines, each ‘containing eight syllables, but generally 
written in two:long lines of sixteen, resembles in this respect, the comes. 
mon Sica, Vrittam, which, also, belongs to the Anush*tup Chhandas ; 
but, though according inoutward. form, they are very different in cons 
‘struction and metre. ‘This I shall proceed particularly to demonstrate, 
for in the latter species of verse, seldom, if ever used in the Védas, all 
the Purdnas, the Bharata, Raémdyana, and other lone poems, are 
chiefly written, and in this ? metre, also, as will be presently shown, the 
whole of the Pseudo-Védas, a few introductory passages and abstracts 


of chapters, which are in prose, excepted, are composed, 
prers, 5) 9 p 


‘Tue possible variation of the species of verse included under the 
term Anush’tup Ch handas, or of the combination of long and short, in a 
line of eight syllables, is two hundred and fifty-sixs but, as every species 
used, must end ina long syllable, and the last of every verse is, accord 
ing to the rules of prosody, common, this number. is virtuaily reduced 
to one hundred and twenty-eight, The Siéca Vrittam,* as from the 
frequency of its use it is especially denominated, is restricted in the respec- 
tive verses'to certain species of the Anush’twp Chhandas.. The first, 
which is the same in each stanza as the third verse, may take thirty-two 
different species, but many of these are of very unfrequent occurrence 3 


the second, the same as the fourth verse, can iake only ten. The species, 


—=—, 


* Tue first term, Sléce, signifies @ quuirain in any measure, and Vritiem, verse, but thus come 


pounded. the particular stanza, the rules for which are here stated, 
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however, which most frequently -dccusiin the first verse are! those num-: 
bered, in.the general schemie of the, Chjkandas; from seventeen to twenty-= 

two, and from twenty-five to thirty, inclusive, each of whichend in three, 
long preceded by one short syllables HidsetbBtonging tothe second verse, : 
are those numbered: from eighty-one-to eighty-four and from eighty-nine 
to ninety-four, inclusive, ending ina short between two long syllables, pres ; 
ceded by a short syllable, The rule;:therefore, for the composition of the: 
Sléca Vrittam, liable to sueh exceptions as may be caused by the occasional ; 
appearance of the other species: admissible into the first.line, may thus. 
be stated: the. three first syllables of every verse are common, excepting, . 
that a long syllable must be found either in the second or third place s 
the fifth syllable in each line must be shorts the three last syllables of 
the first and third verse must be longs; and the second and fourth must 


a3 


conclude with a short between two long syllables. 
, - — 


¥; 


Tur Anushiubh Vrittam, of the Véda, is not restricted to any species 
of the Chhandas, but provided the iambic measure, allowing nevertheless 
ofa very free intermixture of trochees, pyrrics and spondees, is preserved, 
may beused. [tis necessary, however, that the iambic structure should 
be more carefully maintained in the second and fourth, than in the first 
and third lines, and in this respect the rythm of this stanza is distin- 
guished in a very marked manner from that of the Siéca Vrittam: the 
whole number of species which ends in two iambics are sixteen, ranking 
in the general scheme of the Chhandas from eighty-one to ninety-six 


inclusive, of which four are rejected from the second line of the Sloca 
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“Vrittam on account of short syllables, occuring in the second and third 
‘places, and two, numbered eight-five and eighty, the first consisting of a 
spondee followed by three iambics, and the second wholly of the latter 
feet, on account of the enlire prevalence in them of the iambic rhythm, 
for which reason, they are preferred 1 in the Anushtub Vritiain of the Véda, 


_and occurin every line more frequently than. any other Species,* 


Or the other two species of verse, the Trishtup Vriitam is almost pecu- 
liar to the Védam being seldom found in other works, and the Gdya- 
triyam is entively so, The Trishtup stanza consists of four verses, the 
measure of which is dactylic, being formed by adding a long and two 
short syllables to any of the six species of Anushitup Chhandas, numbered 
in the original scheme from one hundred and thirteen to one hundred 
and eighteen: other variations occasionally occur, but the rhythm of this 
stanza is much more limited than that. of the Anushiup or the Gaya- 
triyam. ‘The Gayatriyam, so called from the most holy of texts, the 
Gayatri, being written in. this measures is a stanza of three lines, each 
containing eight syllables, but if is usually divided into a long line of 
sixteen and a short one of eight, and should contain, therefore, twenty- 
four syllables, though frequently, as in the Gayatre itself, it falls short 
by one of this number. The rhythm of the Gdyatriya.d loes.not differ - 


from that of the Anushtub Vritiam. 


* Ly follows from what is heré said; that the prevalent measure of the Yéidas is nearly the same as 
English blank verse, or regarding , also, the length of the line, , ex actly that, formerly confined to 
lyrical composition, but considered by modern poets as not unworthy of the epic muse. As the com- 
position of the Véda must unquestionably be referred to a very early period of antiquity, the iambic 


metre ought, probably, to be considered as the first step in the invention of measured language. 


N 
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Tue Pseudo Védas are entirely written in the stanza called Slice 
Vrittam, each being divided into two lines of sixteen syllables, but fol- 
lowing exactly the rule I have given for the composition of this species of 
verses the following extract from the commencement of the first ** Bibeko”? 
of the * Rik Bedo Oupa Bedo,”) the French translation of which has been 
already given, in which the commencement of each verse is marked by 


a capital letter and the measure indicated by the usual prosodial marks,* 


will exemplify this. 


Tara riipé maha Dit rgi—Nityd brahmdé swanathini, 

Locanam dhyaniyig érthim—Miurti riipam pritish tai, 
Tasyah stream jégat srishtim—Palyam nasyancha nis chayam, 
Evam diésé siipratyécshém—Dés& riipam vibhartisa, 

Ajnyaya ciirilé nityam—Srishtad? palanadicam, 

Titré hamsd sitripascha—Sicla verks b haret bahit, 

Yet pacsha eshépanad vaya —Gémén agimainam chiréet, 

Sa hamsas stayatey dévim—Citratyé sé nyd samayet, 

Bhiviti brahmaridranam—Indradinam ché sérvdsih, 
Caranam twam miha devi—Mamémartham sdsarjithé. 


“a. 


(nore eee es ene erm ree 


Onenesorm: 


—— 


i 


* Tux rules for the quantity of syllables in Sanscrié are minutely the same as in Latin ; when there- 
fore, in the following extracts the leng mark is placed over a pure vowel, it is long by nature, and 


when over one preceding a double or compound consonant, ii is long by position. 


+. Tats is a mistake similar to the one already noticed, as Sizyaté is the passive form of stu, praise ; 
it ought to be Stauti or Sfufe. In the first verse of the last staaza of this quotation Panini’s head is 
again broken; -Brahmarudrdném in the plural is used instead of the dual Brakma-rudrau. ‘These 
errors are probably intentional, as the genuine Véda is oftew un grammatical; aever, however in such a 
degree as to use the passive for the active voice, though the plural is often substituted or the dual 


namber. 
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From this specimen it will be seen that according to the rule laid down, 
the fifth place in each verse is short, and that in the three last places of 
the alternate verses are three long and a short between two long syllae 
bles. That this is the appropriate measure of the Purd name, Bharatam, 


Bhd gavatam, &c. the following extract will prove : 
Tne first.stanzas of the Scanda Purdna in the Sloca Vrittam, imme- 


diately following the invocation. 


Cadachin Narada sriman—Snatwa sri Narmaidambhisi 

Srimad énedrim abhyarcha—Sétnadam strvddéehina, 

Vrajan vilocdyamchacré—Pitro Vindhyam dharadharam, 
Samsara-tépa simhari— Reva vari parisheritam, 

Dowairiipen &pi cirwéentém—Stavaréna chérénachéa, 
Swabhichyéna yédh’ art hh’ achyam--Uchchair vasiimatim imam, 
Rasaliyam rasalais tats—Asdcais sicaharinaim, 


Talais timalais hintglais—Sélais strvatra salitam. 
Tue first stanzas in Sléca Vrittam of the Bharatam, 


Simasinam* abhyagachchat—Brahmarshin sim’ sité vr atan, 
Vindya vinald b,hitwa—Cadachit suta nandanah, 
Tam asrimam aniipraptam—Naimis aranya vasinam, 


Chitra ’srétim edi,has tatra—P drivavrus samantatah. 


* Tuus is an instance of the introduction of an universal species into the first verse. 
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‘Yue first stanzas:in Sloca Vrittam of the Bhdeavatam, 


40M. 


Naimishe ‘ntmisha ssheere = Wish; yah’ saiinde’ adayah, 
“Sattram swareayd locdya—S ihisram-sémim asita, 
Tutcada* tii mindya—Pratar hilta hit’ agniyah, f 


NSalert,tam ‘siztdm' a’sinam—P apr achch,hér idam adarat.. 


Finatty to demonstrate that the works which I have designated by the 
term Pseudo-Vé das, deserve that name, all that is now necessary is to 
make a few extracts from the genuine Védas, sufficient to. shew their 
general style, and in what it differs from that of the Puranas and of 
these manuscripts. Tn doing this I shall, to prove that the remarks I 
have made on this subject are correct, state minutely the arrangement, 
subdivision, and style of a portion of the Védas, and that which has 
been selected for the, purpose, and which is now before me, is the collecs 


tion of hymns belonging to the Rig Vedam called Pavamdnam. 


Tus Mantras of the Pavamdna Siéctam,+ or collection of hymns to 
the god of the winds, are recited at the commencement of the Agnish« 
toma, or primary sacrifice, which must be performed before any other 


rite of this description can be undertake en.—This collection consists of 


* 'Turs is another instance of the occurrence of an unusual species in the first Jine. 


+ Sucram, which may be translated hymn, like Mantram, Brémanam, &c. varies in its use: it is 
applied to the whole of the Pavamdnam, to each of the chapters, and to one or a number of consecu- 


tive Ch,handas relating to one subject. 
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four Adhyaya or chapteray the frat containing twenty-four, ‘the second 
thirty-three, the third forty-one,’ ‘the “fourth ‘twenty-two Chaidas or 
sections. Nearly the wvtiolé'of the’ Siz tam,” is written inthe Gd yatriya 
metre, Anushiup stanzas being sparingly intermixed 5 part of the 18th, 
and the whole of the three concluding Chaitdas of the four th Adhyaya 
have Anushtup and Trishéup stanzas nitermixed’ “Each Chanda consists 
more frequently of four, five or six stanzas, less frequently of seyen 
and éight, which number is seldom exceeded. When the measure 
_changes from the Anushiup to the Gayatriya melte, a short verse OF cieht 
syllables, he that which with the latter closes, is interposed. The three 
-verses of the Gar yatriya ought. to be Anushiup of eight syllables, but it 
isa licence. not. unfrequently. assumed io drop one,. or even. two syllables 
when compound consonants such as dra, bhya, or csha oecur in the 
line, thus reducing the, number. to_ seven, or-six syllables. These 
wemarks are exemplified by the follewing, extracts:—in the original the 
verses are only separated by two short perpendicular lines thus (I), 
I have arranged them after the manner of Huropean verse that the metre 


may be more distinctly. shewn, © | 


Tue first Chatda of the first Ad hyaya of the Pavamdnams consisting 
sais of Gayatréya stanzas :' | 
Sri Gatésdya\namah Harih ‘Om, . 
Oey re midishtayi—bavasyd samddharaya, . ., 
Indrayé pativé siitah, | 
Racshaha. vis wa chacshawir Ab, hiyontimayo hatam, 


_ Driinasiidast tm asiidat, 


O 
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Varivo d hatams-bhava—Mahishd wyptindhantamale, 
Parsharaéd himég hangm, 

Abhyarsha. mihanam—Devanam vilimam Ghasa, 
Abhivajim ittarsravah, 

Twam ach,han chévamasi—Tadid artham divéedivé, 


Indotwena asisah. 


Tue sixteenth Chanda of the fourth chapter of the Pavamadnam, con- 

sisting of Anushtup and Gdyatriya stanzas intermixed : 

Pavasyd simam anda; yann— I. ndraya méd juitmattimah, 

Asrigram dévi vildy’ E—Vajayantd ratha tv, 

Tescdta sma dintimas —Catea var yum “asricshata, 

Gravnatam no ab hish’ iitah—Pawiltram soma gachchasi, 

Did:hah stottésit viryam, 
~Eshatiim no abihish’tittah —P avittram atig chile, 


RacshoW awaram anyayam. 


» A comparison of these extracts with those from. the Purdnas and 
Pseudo-Védas, will shew, that in. the former, ‘the proper measure, 
according to-the rule laid:down for the Anushtub. Vrittam-of the Véda, is 
every where preserved and that this differs essentially: from the measure of 
the Puranas, with which-that of the Pseudo-Védas exactly corresponds ; 
the only difference being, that the general rule for the composition of the 


Sléca-Vrittans is more untformly followed in the'latter, than in the formers. 


In. these observations on the style of the genuine Vedas compared ‘with: 


that of the Puranas and PseudoeVédas, 1. have confined myself to the- 


foe 
Ge 
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outward form, the variation in which “s apparent on inspection only, even 
to those unacquainted with. the le pguage, A disquisition on the peculi- 
arities of the style, which distinguish the language of the Veda from 
that of the Smritis and of the Purdnams and -hereic poems, and from the- 
classical Sanscrit, as finally polished by the authors of the Ca'vyams and- 
Natacams, ‘would not have added to the evidenée addticed 'to prove the - 
nature of the writings, of whieh I have treated in this- paper, whilst it: 
would be intelligible only to-the Bonsersk scholar. tr iesurhcent to say, . 
without producing further proof: than the authority of Sir VW. Jones and 
Mr, Courrrooxs, (see preface to- the Institutes of Mayu and Disser- 
tations on-the Religious Ceremonies-and Sacred Writings of the Hindus, 
Vols. 7thand 8th of the Asiatic Researches,) ‘thatthe Sanserit of the Véda 
is materially:different frem that of all. other Hinds coumpositions; Anat, as 
having a-peculiar grammar, taught as one of.the Arxgams, -or subordi= 
nate bodies of the sacred writings, it must be considered a distinct dialect; 
and as such can never be confounded withthe language of the Purdnams, 
the style cf which.the authors-of these forgeries have imitated, it must be 


confessed, .with wonderful. ingenuity -and success. 


Nore Ax. 


THe manuscripts’ described in the preceding essay, which as‘ have already stated, are in possession 
of the Catholic Missionaries at Pondicherry were discovered, as it may justly be said, for the knowledge 
of their existence syas previously confined to a few individuals belonging to the mission, by Sir Arrxan- 
DER Jounson, the chief justice on the island of Ceylon, and Captain Fraser, the British resident at 
Paendicherry;during 2-visit of the former gentleman tothe coast. Itwasfrom Sir AtExAnDER Jonson, 
also, that I received the printed copy of the Ezour Védam, and the information which induced me 
to make the inquiries respecting these manuscripts, the result of which I have here stated. 
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Rozertus De Nommeravs, or Rovret De i y he: Madura mission, somes 
time about the year 1820 ; this appears from the? es - csetter of P . Prerne Marrin, 
3 


being the first of Collection V, of the- Lettres . Bie antes. -Spedkind of, PEMMAyoEL -Loruz, who' had 
charge of a congregation of Christians® in Tranenesre he says: © Tl y aplus de cinquante ans que ce 
**- nissionaire travaille avec un‘ zéle: indefatigable. au salut) des Matabéires. ©’ Test le dernier. ‘Jesuitté, ‘qui 
ait paru dans le Maduré avec Vhabit que ous. portons en. Europe. Car guoiqu’il y ait plus de quatre~ 
vingts ans, (this letter is dated ie: Ist June, 1700), que le'pere Rossrt Dr Nosirizus fonda cetté 
fameuse mission sur le pied quelle est aujourdhui, cest'a, dire, en s’accommodant;aux coftumes da 
pays, soit pour Vhabit, la nourriture et la demeure, | soit pour les autres usages, qui ne sont point con- 
 traires 4 la. Foi et aux bonnes mcetirs 5 cependant, les Portuzais ne purent se resoudré-a.t ne plus paroitre 


66 
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rope 


** en ces terres en habit E Turopeen, qu’ apres avoir été conyaincus par une longue. experience, que, cette con~ 
duite etoit ‘tres préjudiciabie 4 ala religion, et aia ‘propagation de la Foi, par aversion et le mépris que 
ces peuples-ont congfi-contre les Ewropéens.” +, His birth and family are stated in this letter in these 
words. “ Le Pere Ronert Dr Nosiripus illustre par sa naissance, étant proche parent du Pope Mancet 
<¢ ET, et neyeu propre du \Cardimat: Beurarmin, (he Cardinal's mother,Cyyryr7COunyane was sister to 
e Pope Marcetius II. See the article Betiarmin in Bayir), mais plus illustre encore par son Pepa 


(14 


“ ‘par son courage, et par le zéle des Ames ‘dont il braloit, fut le premier qui, au ‘commencement du siecle passé, 
6 miten usage le moyen dontje viens demarler,” &c. The writings of Rozertus De Nogiuizysi in the Tamit 
language were it seems ‘studied by all who entered the Madura mission; P. Pirrre M ARTIN, speaking 
of certain French inissionaries being .sekt, to, this) misson, thus. ‘mentions them, “ Pourt reussir dans 
‘* une enterprise si glorieuse a dieu et si avantageuse a Veglise, il etoit nécessaire Wenvoyer quelques uns 
*t..de nos Peres, Fir 4ncors dans cette anciciné snibsion, ou ils sé pressent apprendre la langue, ' s’instruire des 
“* coutumes et des usages de ces peuples, former des catechistes, lire et transcrire le livres que. le venerable 
“¢ Pere Rozert De Nosiripus et nos dutres Peres out composes,” &c. “Phe nature of these works [have 
stated.in the. text and, as there asserted, in noue: of thems is any attempt, made to conceal, their origin or 
intention : no false title is assumed, but the attack is ‘open and avowedly directed by the Christian 
teacher against. the errors, of .Heathenism—It ‘is certain, however, that the! mission of, Madura was 
founded on the principle of concealing from the natives, the country of the missionaries, and imposing 
them on the people as belonging to tie sacred tribe of the ‘Brdhmans, (Rémuca Bréhmanawas the title: 
assumed) and this deception, probably, led to many more; at least Ropertus De Nosrirevs is accused 
by Mosner in his Ecclesiastical Mistory both of fraud and perjury in his endeavours to support his 

amed character. .The passage in which.he is. mentioned ard the note in which the charge is made, 1 
quote at length. é 

“© Tuusx missionaries of the court of Rome,1 spread the fame of the Christian religion through the’ 
< greatest part of Asia during this century. Tovbegin with India ; it is observable, that the ministerial 
6¢ Jabours of the Jesuits, Theatins, and Augustinians contributed to introduce some trace of divine truth, 
“6 mixed, indedd, with. much’ darkness and supe rstition, into those parts of tat Rast region, that Had 
6 been possessed by: the Poriuguese® before théir exoulsion from’ thence by the ‘Dutch. But of all the! 
“ ‘missions that were established i m these distant parts of the Bloke, none lias bees! more’ constantly and ” 


Ye ea { 9 ‘sti sh} -vosvHc te 
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* ‘Page 14 vol. 5. + Page 19,,vol. 5. . 7, Page 3, yol. 5. a See Nosheim Bes Hist, vol, 4, pase 2lle 
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‘¢ universally applauded than that of iv'adur., and none is said to have produced more abundant and 
‘‘ permanent fruit. It was undertaken‘an executed.-by Rosrenr De Novus,* an Laban Jesuit, wi 
s took a very singular method of renderidg his minisery successful. Considering, on the one hand, that 
“the Indians beheld with an eye of prejndice anc Aversion all the Europeans, and on the other, that 
“© they heid in the highest veneration the order of Bracimans as descended from the gods; and that, 
“ impatient of other rulers, they paid an implicit and unlimited ‘obedience to them alone, he assumed 
“ the appearance and title of a Brachmaz, that had come from a far country, and by besmearing his 
countenance and imitating that most austere and painful method of living that the Suncdnes t or 
“ penitents observe, he at length persuaded the credulous people that he was in reality a meimber.of 
¢ that venerable order.{ By this stratagem, he gained over to Christianity twelve eminent Brachmans, 
“¢ whose example and influence engaged a prodigious number of the people to hear the instructions, and 
« to receive the doctrine of the famous Missionary. On the death of Rosert, this singular mission was: 
sé for some time at astand, and seemed even to he neglected. But it was afterwards renewed, by the 
“ zeal and industry of the Porteguese Jesuits, and is still carried on by several Missionaries of that 
“ order from France and Portwgal, who have inured themselves to the terrible aasterities that were 


‘6 practised by Rozerr, and that are thus become, as it were the appendages of that mission. These 
“ fictitious Brachmans, who boldig deny their being Exropears or Franks, and only give themselves 


“ out for inhabitants of the northern regions, are said to have converted a prodigious number of Indians 
* to Christianity ; and, if common report may be trusted. to, the congregations they have already 
“ founded in those countries grow large and more numerous fromm year to year. Nor indeed, do these 
*¢ accounts appear, in the main, unworthy of credit, though we must not be too ready to receive, a3 
‘© authentic and well attested, the relations that have been given of the intolerable liardships and sufferiags 
‘© that have been sustained by these Josuit- Brachmans in the cause of Caaist. Many imagine, and not 


_* Orirers call this famous missionary Roper? De Noutnipus, 
+ Ssouxp be Sanyiisis, 
t+ Urpan Cerr}, Etat present de l’Eclise Romaine Page, 173. 


ft Nonttr, who was looked upon by the Jesuits as the chief apostle of the Indians after Francois Navrer took incre- 
dible pains to aequire a knowledge of the religion, customs, and language of Madura, sufficient for the purposes of bis 
ministry. But this was notall: for to stop the mouths of his opposers and particularly of thoxe who treated his character 
of Brachman as an imposture, he produced an old, dirty parchment in which he had forged, in the ancient Indian charac- 
ters a deed, shewing that the Brackmans of Rome were of much older date than those of India and that the Jesuits of Rom: 
descended, in a direct line from the god Brava. Nay, Father Jouvencna learned Jesuit, tells us, in the history of his 
order, something yet more remarkable; even that Roserr pz Nopiut, when the authenticity of his smoky parchment was 
called in question by some Endicn unbelievers, declared, upon oath, before the assembly of the Brachmans of Fladura, that 
he (Nosttt) derived really and wuly his origin from the god Brama. Is it not astonishing that this Reverend Father 
should acknowledge, is it not monstrous that he should applaud as apiece of pieus ingenuity this detestable instance of 
perjury and fraud? 


Sxrxz Jouvence Histoire des Jesutts, 


Norwert Memoires Historiques sur les Missions de Malad. tom, li. Page, 14s. 
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‘¢ without good foundation, that their austerities are, generally speaking, more dreadful in appearance 
“6 than in reality; and that, while they outwardly aflect an e\.traordinary degree of self-denial, they 
“indulge themselves privately, in a free and eten luxurious use of the creatures, have their tables 
“ delicately served, and their cellars exquisitely\furn’shed, in order to refresh themselves atter 


«¢ their labors.” ‘ 


Tum following is an extract from a history of the Jesuits procured at Pondicherry. have not seen 
the work whence it was taken: but as the idea it conveys of the dress and appearance of the members 
of that society, when attached to the Madura mission, ‘coincides with the preceding accounts and 
with all other testimony respecting them, no doubt can be entertained of its accuracy. ‘The work, 
whence it is taken, contains a representation of a missionary in his {dian habit; probably the same as 
is stated in the following translation to have been taken of Ronerr Nopriy himself: — 


“ Nomen & criginem truxit hac missio ab urbe Maduré, Regni apud Indos Sic dicti, primaria. 
“ Initium ili dedit P. Roxerrus pe Noxixisus societatis Jesu et Marcetri Hf népos, zelo 
« Apostolico nobilissimus. lle, ut Brachmanes ad Christianam fidem adduceret, Europeum homi- 
* nem exuit, Indigenarum assumpto vestitu, et vivendi consuetudine, ac primo Rajas, qui apud 
“ Indes sunt in pretio, cultu exteriore imitatur, sed frustra. Brachmanes sceculares deinde imitatus 
“ eorum more se vestit, funiculum ex Gossipio triplicatum ab humeris honoris tesseram detulit, & in 
*¢ omnibus integrum Brachmanem sese eflinxit; at conversionem nunquam, sed solam eorum familiari- 
“ tatem obtinuit: spem tamen non abjecit Ropertus, novam metamorphosim adinyenit & a soculari. 
‘6 Brachmanorum habitu, ad Religiosum transiens, more Saniassi pcenitentis induitur. Est enim Saniassi 
“< magua apud Brachmanes xstimatio, utpote legis magistri, vitam profitentes a voluptatibus alienam, 
per diem unica orize comestione contentam. Hane professus vitam Rosertus multos Brachmanes 
“ Christo adjunxit. He pie Roserti industria multas sensére impugnationes, videbantur enim aliquid 
* involyere superstitiosum, sed eas evicit Ronenrus, et illis adhuc utuntur in eo regno Societatis Jesu 
‘** operarii. Habitum imago representat, @ Gossipina tela confectum colore in rubrum  inclinanti. 
“ Tilum sine ulla subucula gerunt. Nudis pedibus ut plurimum omnino incedunt, aliquando soccos 
‘“« duobus digitis apprehensos adhibent, capillos in nodum supra verticem capitis colligunt; quos fascia 


** possipina plures circumdant & contegunt.” 


T suru close this note by the translation of a passage from a work entitled, “¢ Téru-sabeiyin Charitra 
Postegam,” or “ Historia Ecclesiastica,” written in Tamul and published by the Protestant Missionaries, 
at Tranquebur in 1799. ‘This passage is from the section relative to the transactions of the Missionaries 
in India, from the arrival of the Portuguese, at page 238 of the work, and under the year 1607.. The 
work thereii alluded, as having been written in 1729, is by the famous Jesuit Missionary ConstTan'rio 
Josrriio Brscu1, known throughout the South of India, for many valuable compositions in the high 
dialect of the Tamul, under the title of the Vira~Mamuni and Dhairya-Natha Swami. 'This extract is 
{roi the preface to the Védu Vilaceam the Elucidation of the Scriptures, written professedly against 


the heretics of Tranquebar. 


TRANSLATION. 
{1607.] Ar that time Roserr Noztn, called Tarwi-Bép,wacer, clothing himself in the habit of a 
Sanydsi, endeavoured to promulgate Christiuntty in this country. The secretary to the congregation 


Mopern Imiration of tHE VeEpas, &c. 
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de Propaganda Fide, wrote in 1676-to Pope Innocent, that Rosrrr Nosir1, although he called 
himself a Bréhman, was not guilty of talsehood.* He is represented with this habit and appearance in a 
picture in the convent of the paulists at Rome, under which is the following inscription,—‘* Father 
“ Rosexr Nowixi, 2 paulist of the city of Rome,‘and of an illustrious family; a godly and learned 
© personage, who iaboured to convert the heathens 45 years, eating nothing but rice aad vegetables, 
$6 and died happily at Maytlapur (St. Thome een Madras) on the 16th January, 1656.”—‘ That 
which was written at Véldcurchi, (the principal residence of Brscur’) in 1729 in his praise is as 
follows :—** As the resplendent sun runneth his course in the firmament, but alloweth not his radiant face 


‘6 to be seen, so although St. Tuomas, one of the twelve disciples of our Lorp Jesus, and St. Xavier, 
far renowned for innumerable miracles, entered and preached the gospel throughout this country yet 
for along time the darkness thereof was not dissipated. At last, as if the obscurity of the night, 
that elsewhere lowereth over all, had been dispelled by the rising of the sun, it pleased our Lord to 
turn his gracious eyes towards this country covered by paganism as by a cloud, and one hundred aad 
twelve years past, to send hither orthodox priests to enlighten all souls. Tarwa-Bop,Haca Swami who 
then appeared steadfast in austere devotion, ¢onfirmed in the truewfaith, and perfect in virtue, was 
S¢ first sent by the Lord, and long resided here, bright as the morning star. Ave not his Cdsdam,? 
(the Jydna-bodhaca Cari dam), * which, from soundness of religious doctrine, seems as if written in 
“ rays of light, and his other works, well known and received as a sun of everlasting brightness that 
“ hath never set. From that time to this, innumerable priests, devoted to their duty, have succeeded 
* each other in succession, like an undivided garland.” (Part of the original is here omitted in 
the printed work). ‘* But the prayers and sentences fram the holy scriptures, commonly used on 
“¢ the sea coasts, as corrected by him (Rogerr Nosrx1) according to the information he received from 
6 the Brdhinuns, either from his not comprehending the true meaning of some words, or from its 
“* having been wilfully concealed from him, cannot be highly praised.”’--‘ For his sake charitabic 
$ collections for the Brahmans converted to the Christian faith, were at this time established in the 
£ congregation de Propagundd Fide at Rome by the Cardinal Onorer:’ (?). 


Tue fact is that Ropert Nontt uses the word Brdhmana always in the sense cf priest, as indeed it is rendered 


though not with precision by Sir W, Jones in the institutes of Meny; thus he calls the high priest of he Jews and his 


associates Yda-Srahmana, and the father of the church Brahma-Vidigal, 


| 
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Journal of a Survey to the Heads of the Rivers, Gances 


and JUMNA. 
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By Cartan J, A. HODGSON, 10rxu Recor. N. I. 


A\S Thave had it in my power toexplore and survey the course of the 
Ganges within the Hima laya mountains, to a considerable distance beyond 
Gangautri, and to the place where: its head is concealed by masses of 
snow which never melt, I hope, that an account of my journey may be 
acceptable to the Asiatic Society. I must premise that, as Captain Raper’s 
account of Captain Weep’s survey in 1808, has already appeared in 
the Xith Volume of the Researches, I have nothing to add to that 
officer’s able and faithful description of the mountainous country, passed 
through in the route of the survey from the Din Valley to Cajani, near 
Rettal, where the survey towards Gangautri was discontinued in conse= 
quence of the serious obstacles which impeded it. TI shall therefore only 
give an account of the course of the river above the village of Rezéal, 
where I halted to make arrangements for my progress through the rugged 


regions before me, in which I found I had no chance of getting any 


' A Survey, &c- 61 


supplies of gram for my followers: I was consequently obliged to buy 
erain and to send it off before me, so as to. form little magazines, at the 
places I intended to halt at; and as £ learnt that several. of the Sangas 
or spar” bridges over the river had: been destroyed’ ‘by avalanches of © 


snow, I setit a Inge ea of labourers to re-establish oD, 


Conswwerine, Revtal, as a point of departure, it will be satisfactory to 
know -its geographical position. By a series of ‘observations! with the: ren! 
flecting circle of Troucuton, and algo By his astronomical circular instru 
ment, I found the latitude to be 30 48 98 N: and ‘having been so for=' 
tunate as to get two observations of immersions of the first satellite of | 
Jupiter and one of the second, I am able to give a. wood idea of the 
longitude of the place; and the more satisfactorily, as io of the immer=_ 
sions are compared with those taken at the Madras observatory on_ the 
same night, and pa which I have been favored by Mr. Gopinenam, 


the Metonouiee there. 


Tue telescope used by me in observing the satellites was a Dotonp’s 
forty-two inches achromatic refractor, with an aperture of two and three-~ 
quarter inches and power of about seventy-five applied, having a tall 
stand and rack work for slow motion. The watch was a marine chrono- 
meter, made by Mo.teux of London, and went with the greatest steadi- 
ness on its rate, as nightly determined by the passage over the meridian 
of fixed stars observed with a transit instrument. The time of mean noon 
when: required was always found by equal altitudes. 


Q 
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12th May, 1817%.——Observed, immersion of 1 Ist satellite at — 


“Mean time, ..cceseeeree ah aister shite opeletets evericieteatia tlie 
The same observed at the Madras observatoryy. 0.00. és ees 
Differences of meridians in time, ......2esccseccececececece 
Established longitude, of Madyas observatory,...... becede eager 
Longitude of Reital deduced)... 5525 Sie cos sce el Seeiee e's 
By the calculation in the nautical almanack;) it was anticipated 

that this immersion should happen at Greenwich, at ....... 

It took place as above at Madras, at...--~....c. eisiohaysterste et 

Which would make the longitude, Seen ea SUR gen A ONS TE 
Butsit iss kniown iter bes sai Viste. IO CBIR Se Sk. es! 
Difference,: ’ 


Therefore the error of the tables at this time is to be applied, 
to the following immersion : 

10th.May, 1817.—F observedian immersion of the Ist satellite, at 

There is no correspondent observation at Madras, but the 
nautical almanack, gives‘for Greenwich,  E1h. Um. 5s. 

The above error of the tables ...,....-. 47 1 


Pi cca Al, 0 17) 9 
Longitude of Reital deduced, seid ees dale vc eaieais cele eoeoe 


10 
10 


10 


16. 


J, 


14 


Se 
56 6 O 
59 - 9 
Fak eee) 
1a 30 
33.00 
59 9 
26 «9 
14.0 
A? 2 
21 «3 
417, 9 


Mean,.... eoaoe 


He. -[Me.. Se 

5 14 10 #£ 
SIE Se 
§ 4 6 6 


Boru the observations were made under favorable circumstances, the 


air being still and clear. On the 10th, the satellite began to lose lustre 


about 443 and on the 12th, 50 seconds before its disappearance. 


41th May, 1817.—I observed the immersion. of 7 2d satellite, at Reital,...... 
Same was observed at Madras,......ccscecsececs piaire ete. sele nies 


Difference of meridians,........ 


Longitude of Reital deduced.. Ave vuceinemee ee ee: 


@a2a0eero0e ©8204028 0 eooeecre @ereae 


Established longitude of Madras observatory,...2...+cccccccececcvccevececs 


Cr 


ooo eoertescooaeeeareoeoeene be 


He Mo Se 

14,13 35 7 

14 19 4% #¥ 
O 6 5 4 
5 2 14°0 
oO} PO Be 1S 
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_ Tuts was a very distinct observation, and I followed the satellite deep 
into the shadow, it gradually losing light for 76 seconds before its total 
disappearance—yet it gives a longitude almost’a minute East: of the 
first satellite, the preceeding night; which leads me to suspect, that though 
I know, the seconds were rightly counted'and noted, that the minute may 
have beet’ inadvertently noted 13" instead of 12". As. there, is this 
uncertainty, I will reject the observation: nevertheless it may be interesting 


to know, supposing. that. the case,. what the longitude could come out: 


et } r He Me So 
Suppose at Retta? the immersion took place at......scesccoscssccocssccsesesss 14 12 35 7 
Madras, ecee eae 28928 secec00000 ee ee oeeesccen pooe 14 19 Al 1 
7 5 4 
Madras, 023000 $02099%9000000 20 FPP TOSCAOLHOLLCHPFHSHSHTSCEH OSES SOHRTHOHS HGTV HGZFOH FFG E 5 21 14 oO 
5 14 8 & 
Mean of 2 nights—Ist and 2d Satellites. ss. cccceccecsess cererseeavrcccncees 6 6 
HooOM. & 
By. the nautical almanack the immersion wag expected at Greenwich, at........+¢ 8 57 42 0 
It happened at Madras,........ Belts shaterae sel Ad maec dae sbeshc ad adaanene 14 19 41 4 
er agra ned Biv 
Giving a longitude of ;.: 0202098209098 80 0 eeaene a? eo od iislarehorre: solcistere Sistete Wieloieke oo @S8e@0.- 5 21 59 I 
Bayar henlonpiGude ise rerles:s <\icra/c/<\s/s) fele/s aieieso es Seley tea yee aah a aie NEM e oe bho 2b TA 30 
Correction of the tables, .....0....+. So onod oa86 Coes One ccisccon AepostoootS 45 1, 


By a mean of several observations taken at Madras about the time of 
4 Emersions of the first satellite, which I observed at Mr, GrinpDauu’s 
house near Seharanpir; Mr. Goutpincuam finds 5" 10" 24° for the 
longitude of Seharanpir.—A snowy peak called Sré Canta is visible 
both from Reital and Seharanpir, its ‘position is determined by means 


of'a series of triangles instituted by me for the purpose of taking the dis- 
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tances and heights‘of the snowy, peaks. I find the angle at the, pole or 
difference. of longitude between Seharanpur station and Sri Canta, to be 
114 47 —the peak being. East, and at Reital: the difference of 
Longitude of that village, and the peak, is found to be 12 6—the speak 


being Kast, ee tie difference of longitude of Seharanpwr ‘and. 
Reital, is 


ews Mes by cael ee at es AU Eat ul oie) ae Aor vg) a Sel alle aialc 1°, 2, 41° in Time=Oh. . 4m. 10s, 7" 
Longitude of Sthardinptir by the emersions of the first ‘satellite, os 0. vc ee cove cee 5 10 24 
5 14 34. 7 
But the mean of the second immersion of first satellite gives ......00.0ses- BLTRQUIGa PAOUR EG? - 
Mean of emersions and immersions, ee.....- 2 SP Ree Re Sa tae. Ais ‘gud el 4 208g 


Four sets of cstaces of the sun and moon with the reflecting circle, on the 8th May, gave 5h, 
14m. 25s. wae 


On the whole T think 5° 14" '20° 6 or 78 35 607 may be safely taken 
for the longitude of Revtal Kast of Greenwich, 


REITAL, contains about thirty-five houses and is esteemed a consider 
ble village; as usual in the upper mountains where timber is plen- 
tiful, the houses are large and two and three stories high. Whena_ 
house has three stories, the lowest serves to shelter the cattle by nights 
the second is a sort of granary and in the upper the family dwellss 
round it there is generally a strong wooden gallery or balcony, which 
is supported by beams that project from the walls, The roofs of the | 
houses are made of boards or slates: they are shelving, and _pro- 
ject much beyond the top of the walls, and cover the balcony, which 
is closed in bad weather by strong wooden shutters or pannels, These 


houses are very substantial and have a handsome appesrance at a 
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distance, but they are exceedingly filthy within, and full of vermin. The 
walls are composed of long cedar beams and stone in alternate eee 
the ends of. the beams meet at the corners, where they are boited together 
by wooden pins, Houses of this. construction are said to last for several. 
ages, for the Deodar or Cailon pine, which I suppose to be the cedar of 


Lebonon* is the largest, most noble and. durable of all trees.. 


‘Tae situation of this village on.the east side of a. mountain, the summit 
of. which is covered. with snow, and the foot washed by the Bha giratht is 
very pleasant. It commands a noble view of the. Sre, Canta, and other 
adjoining, peaks of the Humdlaya. on. which the snow. for ever rests, 
Snow alsoremains until. the rains on.all the mountains of the second order, 
which are visible:hence, both up and, down. the river. Many cascades 
are formed by the melting of the snows on: the. foot of the surrounding 
mountains: One in: particular descends in repeated falls of several hun- 
dred. feet each, from. the summit of a aries across the river and joins 


it near Bathert. 


Tre azimuth of the Srv Canta peak (determined from. the elongation 
af the pole star) is 50 49: 29. E. and its altitude 9 1435. tis need- 
less here to een the observations of azimuth. and altitudes of the other 
peaks seen hence and at other places on the route. In the following 
account.of my progress up the river, I have put down such remarks as 


occurred at the time, and they were written on the spot, and are here in- 


* It is the pinus Deodara.of Roxzsurcnu; the Dévaddru of Sunscrit writers. H. H. W. 


R 
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peed with very little alteration. Though, Lam aware, that such minute 
descriptions of localities must appear tedious, and that many repetitions 
occur, I wee they will be excused by those,, who feeling interested in the 
subject, may have the patience to read the detail. To give general 
descriptions of such rude regions is difficult, if not impossible, and I trust 
that particular ones, though often tedious, will be found more faithful, 
and to give more precise ideas, of those remote recesses of the Himalaya, 
which I visited. For this end, and that those who are so inclined, may 
be able to know the positions of the ae in my journey, I have put 
down the bearings, and distances in paces, of each portion of the Route; 
with the remarks noted at the time and also the latitudes of the halting 
places, and these sispple data will enable any. one to trace the distance 
and direction from Reital to. the end of my journey. © have only put 
dow the bearings in single degrees 5 ey are reckoned from Nort, 
which IT call 360: thus, 180 is South, 270 West, and so on—except in 


very steep ascents and descents,, the paces may be taken at 30 inches. 


Own the 19th May, I was joined at Reval by Lieutenant Hernenr, of 
the Sth Rept. N. L who had been appointed my assistant, and from his 
‘skill; and zeal the survey has received much benefit, —Mr. Hersert | came 
‘direct from Caleutta and brought for me a pair of Mountain Barometers, 
but the tubes filled in England had been broken ere they arrived in 
Calcutia: there were some spare emply ‘tabes which’ we filled and used 
as hereafter mentioned, but we could not succeed in eiliie the mercury 

: in the tubes, to free it entirely of air —The height of Reital above the 


sea as indicated by our barometers.is 7108 feet. 
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Havine received reports, that the Sanghas were repaired and that the 


grain I sent forward was lodged in the places I directed, I left every 
aiticle of baggage FE could possibly do without, and having given very 
light loads to the Cooltes: that they ‘might proceed -with less difficulty, 


21st May, Reital to ogy Thermometer at Sun rise, 52. ue 


Paces, 


] 


we marched from Retial on the 2kst May, as follows : 


Slight se descents through fields. Cross a 


torrent, 10 feet wide, eo0e00e80@ ° @e026808060068 ee AS : 


Along hill side, slight ascent, and begin descent. : 


Flag staff at Reital g. Wudar 138, The 


great water fall across the river joins it, at 143 


‘First 200 paces ‘B15 along side of hill. ae, of 


Sa lang mountain covered with snow 93..06. 


Ascent rocky and rough. Observed some Wica- 


ceous iron ore. Pollang. 13: ‘iver below to 


right, dq mile distant, BOR OUIROH CoS AM on GMncIe q 
Leave Pollang I fur long to right. Sdiong 

mountain 112, Sa lang & ee wlege a across< 

the river ON NO ier Se ee ess 


Descent and cross the Soar river on a Sangha 5 


paces in length. It falls in a fine cascade 


from a great rock. The scenery. sory pictus 


resque 5 course of the Soar down 100 where — 


es Vi 


it joins the coat el ee einige 


1510 


1052 


1040 


1020 


66 
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@ Very rough, along steep side of the rocky moun- 
tain of Narantah ; last 400 paces, steep ascent i, 
by: short zig-zags. Pollang 169 Sélang... 1528 2 
.$ Oblique and rocky ascent, open to right, high | 
precipices above: to left. Sdlang UB5in Varios: 1830... 67 
G Crest of the ascent to it a very bad and rocky 
broken: ‘path, difficult and some what: danger=: 
ous-in. some places, where a false step NOE 
Be fatal. Seas 137s, Salang mountain 1245. 
Reital 903% Pollang’ 908; 3: course from ‘the 
Sangha generally 57 Mouth of the Soar 
1993. Ganges es mile right and about 2,000: 
feet below,.-. reel wie a nel ean cone ceie ecStaisgn elevate: 883 
10 Descend and cross ee Nadi es 4 paces, 
oblique descent and better path,. setntaie's giete 1320 34) 
11 Cajant or Kujnah: Hamiet;, ascent, : se a dda 350 92 
12 Rocky oblique: ascents Reital 206»: ‘Salang 172° 3090 (3 
13 More heavy ascent of the same kind, over fe : 
ments of granite mixed: with. Bree pr oportions ae 
PcG SOB, Gr 
‘14 More ascent but not quite SO » rough. —Here cs ie | 


of quartz and feld spar, . 


slight descent, | 
Reital (my Flag Staff there) 209. _Depresion 
of top of the mast 4, 23 ; Bottom 4, 30; os 
Follans 4 43; Depression 3 14; ee : 
137 44; Depression 12 44; Bus or ‘Sdlane | 
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peak°144' 03; Elevation 11 09 5; Huré 46 
20; Depression 4 'BYs Direction, of Dangal 3613 

Highest point of Sricénta’ 55 ATs Elevation 
10 32; Taiv Gawana 334 31; Elevation 17 
85.0 Second -pomt 335 19'S; Elevation 17 
56, Third point 355 063 Elevation 17 55. 


Tawarra, a ruinous village of 10 houses, .. 23'- 600 12 
Marched the distance in 5 hours and 38 minutes, 
15,052 


From the Soar 1 river to immedia tely above Tawarre, the path i is 
exceedingly. eed over broken masses oF rock 5 the whole i is an ascents 
and in some places very steep open precipi ces to the right and high rocks 
above to the lefts. precaution is required j in the footing, and some places: 
are very unpleasant to turn, where it is adviseable to go bare footed. 

THE mountains are of granite, with various proportion of quariz and 
feldspar, of which I have specimens. Heavy rain both on going and 
returning, could not get a latitude. Water boiled at 198; the tempera- 


ture of the air being 67. 


Ar the village of Tawarra, direction of the small lake called Cailac 
Tél, whence the Dinnt Garh river issues 71. Itissaid to be 50 yards: 
in diameter, but deep, and is formed by the melting snows there is a small 
piece of level ground near it, to which the villagers drive their sheep to 


pasture in August. 
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4 c ; Go 
22d May, Tuwarra to Dangal, Thermometer sun rise 48 


ww 
Paces. 


1 Descent through the fields and down the Dell 
steep and slippery. Rhoh (or Rhaz) pines and 
the Mohora a species of oak grow here, ...... 

2 Descent to the Elegie Gdrh torrent.—Cross it by 
a Sangha 15 feet long. Granite rock in large 
blocks, with quartz nodules and bands in the 
‘bed of the pie. pile tatate al aia oterel st slo iacalalcl a 

3 Descent by the torrent side, leave it and cross a 
crest or ridge. Brici 160, . silp alelehels susinietp 

4 The path is along the steep and broken sides of 
a mountain, &c. very bad, last 500 yards diffi- 
cults turn some what dangerous corners, mouth 

of the Denna Garh 100. The stream about 
20 feet wide, and is a sheet of foam fall- 
ing at an angle of about 20 to the ee 
Direction of the small lake at its head 1305 
‘Reital 910; Ouri 403 ‘Buct 179, . a ae 

5 Oblique descent to rivulet and water fall of 20 ue 

6 Oblique rocky ascent,....,.,...056+ Byes cste release : 

¢ Along the side of mountain toc: one difficult 
place: here begin descent towards the river—- 
Reital 208; Buci 198; Salung 2063 Ouri 


45; angle of depression of our path to the 


river 17. —Itis 4 furlongs direct to right and 


deep below, . eeceesereecosgveec ee poeodoeeooveoen 


AA 


1310. 


1320 


1816 
1010 


1320 


1600 


70 


71 


42 
399 
35 


43 
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8 Cross Camaria Gddh (vivulet).8 paces wide,.~ 
9 Down the narrow glen of. the rivulet to its 


junction with the Ganges; the whole a descent, 


and in many places bad and difficult, over large. 


blocks of rack which have fallen from above, 


and overturned and shattered all ‘the trees, in | 


their course. The granite -precipices, which 


confine the river at this place, have split and 


fallen in lar@e masses into the bed of the stream, 


10 Path along the side of the Ganges, but above it. 
A cascade opposite falls 800 feet, but not in 
one sheet, river up to 6; path rocky, coc. se. 

11 Across the river and on its steep bank is a range 
of hot springss they throw up clouds of steam, 
and deposit a sediment of a ferruginous colour s 
these are the first hot springs [have observed 
on the Ganges; the river not being fordable, 
we cannot go to them,.....cccceceeesceeees 

12 Huge blocks of rock fallen to left,...cccessveee 

13 Climb over and under the ruins ef a most tres 
mendous fall of the precipices; blocks of granite 


from 100 to 150 feet in diameter are thrown on 


each other, in the wildest and most terrific: 


_ confusion; the peak whence they fell is perpen- 


_ dicular and of solid rock. This fall took place 


"y 


3 years ago, CROP OSC 0 DORE Un BC ts 00 JR, BL AGL i a 


71 
 ABION 282%50 
1360 09 
1360 AZ 
1000—:—i‘C'‘“ 
560 
2120 350 


yo couAL Surveyor gag 0 ¢ 


OePath beltet, ...cesobiw. co0eT. ©. CEluyi). Aa MEd 9) ONBQ0 eto: Bam 

Cross the Ganges by a Sangha made of two stout = * 
pine spars, laid from rock toréck. It is a good 
bridge of theskind and about "34 feet wides ’ 
the space between the pine spars is overlaid 
with small deal shingles which are tied together 
so as to form a platformi—Like all'the rest, » 
this Sangha is open on: both sides, and un= 
pleasant jto pass, being’ from: the length and 
elasticity of the pines, so springy as to re-bound 
to every step the passenger takes.—The river 

>», below the Sangha was deep, and very rapid, 
being confined by rocks. Its breadth under 
the Sangha as measured by a ae was 30 
feet, height of the Sangha above the stream 30 
feet.—The river is more expanded above and 
below — Sanghas are always placed in the 

. narrowest parts, .........00% cen eees Thenessafoleve 400: 20 

Tent at Dangal, a small flat so called, on the 

: left bank of the Ganges, and at the confluence 
of the Limea, a large torrent—No village here, 
The halting place is surrounded by high and 
steep rocky mountains and mural precipices: 


observed some bears climbing among the rocks, 230... 31 


19,569 
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Tinve of marching 5 hours and 48 minutes, a very laborious journey. 
The path is very rough and merely a succession of steps from one broken 
crag to another; some places were very difficult. ‘lo the Ganges, was 
descent, then we passed along its bank, and at no great height above the 
stream, which though not wide is-deep, and impetuous, falling from rock. 
In the less rapid parts pools are formed, where the breadth may be 200 
feet, but generally it appears from 100 to 120 feet wides several rills be- 
sides those noted above, fall into the river; it is needless to say, that they 
fall in cataracts, the sides of the river, being every where bounded by 
high cliffs: The rocks are granite, of much the same composition, as on 
yesterday’s march. ‘The dip of the Strata is about 45 towards N. E. as 
usual, and the whole line of inclination is visible from the river toa great 
height above. Water boils at 202—-The temperature of the air being 
54, On our return, the Barometer was deranged at this place. It is to 
be remarked, that on going up we did not fill the Barometers, fearing 
they might be broken, and the Mercury spilt, of which we had very 
little; our store of it having been diminished, by those various accidents 
to which every thing that can be lost, or broken, in these rough regions 


is subject. Of these Barometers more hereafter. 


=_— Latitude Observed. 
M. A. Spica. Reflecting Circle, Hopason’s 30 54 32" 8 
Lieutenant Herpert’s.... 28 8 


Mean, @ a6 a0 30 54 30 8 


4 


es 


A Survey or THE 
23d May, Dangal to Stici. 


Lofty cliffs on both sides of the river; path gene- 
rally a slight ascent but rocky and difficult,.. . 
Along the bank of the river. On Rocks. Narai 
peak crowned with snow, 43. Kanouli Gddh, 
torrent falls in cataracts from right bank 15% 
Bus peak 180 Stelelaaysone care 
Path rocky and rough above the river, ..... vee 
Path ditto, granite rocks, steep and high on all 
SIGCSs sie's)s wsjoeincieaine sy saccalts pievele ai Merete ew 
Cross the river on a Sangha at Deordni Ghat, 
it is anew and good bridge of the kind, but 


long and very elastics height above the stream, 


AO feet, breadth of stream under the Sangha 30 _ 


paces or about 60 feet. The high flood mark 


of the stream when swollen appears to be 


About 14 feet, above the present level. A wild 


and savage looking place. Precipice around, 
granite and some black and grey rock of a 
laminar texture—Rocky path from last sta- 
_ tion.—Pines of various kinds, and the true deal 
fir grow here: immediately on passing: the San- 
gha, the path leads over an Avalanche of snow 
which reaches to the river’s margin; it is many 
feet thick, and has fallen this year, and 


brought down all the trees in its path. This 


800 
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is the first snowbed we passed over on the 


Ganges, 


6 Path along right bank. The river a bed of 
foam falling from rock to rock. Five hundred 
yards further on, are the falls of Lohart Natg, 
where the river is move obstructed than in any 
part of its course and tears its Way, over enor 
mous masses of rock, which have fallen into it 
from the mural precipice which. bounds its left 
shore. This frightful granite cliff of solid rock, 
of above 800 feet high, appears to have beenune 


dermined at its foot by the stream, and the’ lower 


and middle part have fallen. into it, while’the “ 


summit overhangs the base and the river— 
The vast ruins of this fall extend for about a 
quarter of a miles the river has now forced its 
way through, and partly over the rocks, with a 


noise and impétuosity, we thought could not 


be surpassed, but on our return in J une, when ‘ 


thie Ganges. -was doubled in depth, the scene, 
was still grander. . qt then just covered the tops 
of the rocks, and one of the falls of ; the whole 
stream, we estimated at 25 feet per pendicular, 
and below it were more, close to each other of 


little less height. The scene is full of sublimi- 
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ty and wildness, and the roar of the water is 


astounding. 


On the right Bank also; there has been a recent 
large slip of the mountain, but the above 
mentioned on. the left bank, is fer its height, the 
most formidable fall I ever saw. It is not 


recent. 


7 Cross the Ganges by the Sangha of Lohari Naig 
16 paces long and 25 feet above the stream; 
which is here narrow, deep, and has a great 
fail; the ends of the Sangha (which is very 
narrow) are supported on each side on 2 great 
tabular granite rocks. That on the right 
bank is circular, and 150 feet in circumference. 
It is of a coarse brown granite, with quartz 
intermixed, and is decomposing in some places, 
The mountains on both side of the river are 
very steep. On the left bank of the river obe 
served a rill, impregnated with calcareous 
matter, which is so abundant as to incrust every 
thing it touches very strongly, and we collected 
large pieces of this lime, which is pure, like 
that at Sansér Dhdra—This is a singular thing 


IN a LEGION OF STADE Li vileeed coes even rede ee 1410 26 


Rivers, Ganges and Jumna, | a7 


8 The Lot Gdrh river joins the Ganges, cross it by 
a good little Sangha. This river is 20 feet 
wide. This last station has been almost level, 
and a good and pleasant path, along a flat of 
150 yards wide by the river side, shaded by _ 
Cakst, Mire’, Omil, and other trees. From. 
the edge of the flat, the rock rises ina gigantic 
mural precipice of about 1500 feet perpendi- 
cular, and the same across the theriver. Strata 
much inclined. The Lot Gdrh river, comes 
from the snow to the right, and is very rapid. 
Ganges here expanded and the scenery beauti- : 
ful, Lot Garh up CO aie 1500 25 


‘On our return breakfasted here, 
In, 


Baremetcn 4 |e, 14a 
Thermometer attached 53 
Detached... ......... 56 


9 Pleasant path and good by the river side, which 
is more expanded, and the channel not so rocky, 


Breadth 150 to 200 feet, a snow Avalanche 


here, leave the low bed and begin ascent,.... 1008 8 
10 Strong ascent, first 500 paces, Hast, then Bs here 1a § 99 
begins very steep ASCENt,...ssccvscesveesvene “@ 50 


11 Very steep and difficult descent, open to the left, 
and the river deep below, a mural precipice, 
ui 7 
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across the river with well defined strata, at 
an angle of about 45. The strata are so 
arranged in: these regions, which are the feet 
of the Himdlya, but I have observed, that 


near the tops of the highest peaks, the layers 


of rock are nearly horizontal. Name of - 


above mountain Baldera Luru; steep as it 
is and nearly devoid of soil, the pines never= 
theless contrive to fix their roots in many 
PaFlsiOf Weel deleew eens sie cfeleletvie's cislelaie” 


Bad and narrow path overhanging the river. 


The Soan Gadh (river) joins the Ganges be- 


low, to West; course from snowy peaks 286, 
appears to be 30 feet wide and not fordable, 
VELY WAP IG scsi chats stelaiolence «e's sale eleloigule (ele sicne alee: 
Oblique descent, not steep, but difficult over 
lumps of broken rock, the ruins of a slip of 


the motintainy noe ols ee ek wie eee Neh | 


Bs 
100 feet of ascent, at an angle of 70, rest, descent 


of the very steepest kind; in the worst part, the 
path is narrow, and over hangs the river, 2 
or 3 places are unpleasant to pass,..... asco 
Last 1000 paces an agreeable change, being a 
good path where one may walk at ease, dua 
lanche of snow to right, and a large slip of the 


meouatain, the ruins of which obstruct the path, 
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¥6 Bad and rough, here cross the Ganges on a 
Sangha, about 45 feet above the stream, 
breadth of the roaring stream below 17 paces, 
or 42 feet. The bridge about 21 feet wide, ill 
secured and unsteady, it extends from one 
jarge rock to another. ‘The current extremely 
violent, and the fall of the river great,...... 9 1270 9 

¥7 A& Torrent from the Swetz mountain falls in here, 
at this Sangha, on return, barometer 22in, 
G0. thermometers 52.00 06.625 snes cece ses: 

18 Long ascent to Suct, a decaying village cf} 


9 houses, of which 3 only. are inhabited. It 


is on the Westside of a mountain, and sur- 


y= 


rounded: on all sides, by the Himdlya rocky - 5000 5 


precipices, crowned with snow. The river 


is about 1,000 feet below, foaming.in a con- | - 


: : : j 
fined channel, DER DURE ES eE OSE WEE Re Oe 


ee 


As to the march, it was very long and laborious, we performed it in 
7 hours, propably 1 of it was hand and foot road. The rest except 
the two places of flat mentioned above as usual, a succession of long 
strides or little careful steps from one broken crag to another. The three 
Sanghas-over the river, having been lately repaired are not dangerous, but 


too high, narrow, and elastic, to be pleasant to cross;:. the people from the 
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plains passed them very well (three persons excepted) but many of the moun 
tain coolies, were obliged to be led over, with their eyes shut, as well as 
some of the Goorkha sepoys. ‘To get well-over then, it is proper to take 
careful steps (but not to go teo slow) and to keep ones eyes steadily 
fixed on the platform, and by mo means to look over the side, at the 
foaming gulph below, or te step or hesitate when on the Sangha. The 
scenery to day was in nature’s grandest and rudest-stile, wall like precipie 
ces of compact -granite bounding the river on both sides, to the immedic 


ate height of 2 or 3,000 feet: above those cliffs is snow. 


Latitude Observed. M. A. Spica. ‘Honason3 Circle,..30 59 40° 5 
Mtergears Sextant,...30 59 40 


30 59 40 25 


24th Real aici to Derdili, Thermometer oO. R. a os 
Road along side of mountain, moderate ascent........ 742 46 
Crest of rise—Ganges up bee Meveveis Wei alesis (ew cine 910 38646 
Descent and cross the Ganges, by a Sangha, length 

of the Bridge 115 feet, breadth 3. feet—breadth of the © 

river: below, 82 feet—depth to the surface of th 

water, from the Sangha 19 feet (measured by the 

chain.) ‘This is the best Sangha, on the river and - 

the water below is not so rapid as usual—Jhala 


village of 5 Houses, 3405 above Thala, the country is 
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not-atpresent inhabited, ta del full Joc ead SAE: -» 1300 18 
4 AA fine view up the river which for several miles above 
this, flows in a more expanded bed in a narrow valley 3 
the feet of the mountains bounding it, are less steep, 
and are clothed with cedars, Good path along 
sand and pebbles in the river’s bed, the current of 
which more gentle though very swift. The bed 
is about 600 yards wide, and will be overflowed when 
the river is at its height. Lower line of snow, 
generally, 2000 feet, above the river, though several 
Avalanches reach down to its margin, Jhala 290 ; 
Soan Gadh river (mouth of) 6. The air is very 

COLDS sleieisee stays & olege a steye roy poo byssl oa ais « soceveeevess 2000 1] 
5 Ascent and descent of a rocky point above the river, 
We have now turned the snowy range, seen from the 
plains, and brought it to our right, as will be seen 
by the change in the courses; the march from Dangal 
to Suct, and on to this place, may be considered, as 
in that gorge of the Himalaya, through which the 
river forces its way, to the foot of those mountains of 
the second order, which are the beginning of the spurs 
of the grand range. We have now the great snowy 
peaks on both sides of the river, and it is henceforward 
bounded by thems those to the right, are visible from 
_ Hindustan; those across the river, or to our left, are 
not visible from the plains, being hid by the southern 

x 
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ridges, . ‘The line of the outlet of the river is very 
perceptible from the plains, and the Sricanta peak, 
the western foot of which it washes here, is con- 
spicuous from Seharanpur, and the Doab.. From 
hence onward, the course of the Ganges is to be 
considered, as being within the Himalaya, differing 
from the Jumna, in as much as that the source of the 


latter ‘river, is at the south west feet of the snowy 


peaks, seen from Seharanpur, and not within ‘the: 


Himalaya. 


6 Pleasant and level; a snowy peak towards Barrasah 


shews itself up the Soan Gddh: itis called Dumdara, 
and is: very: white: with -snow; mouth of the Soan 
Gadhk- 322.- Down itsbed. the plunderers from 


Barrasah, and° the: western districts of Rawaien 


penetrate in’ the latter end of the rains. As far as 
Barrasah, the country is uninhabited for six days jour- 
ney except at Leuh panch Gong, which is three Coss 
on this side of Barrasah. ‘'Those districts are on the 
Tonse river, and are the seat of numerous gangs of 
plunderers and murderers, who much infest this part of 


the COUBITYs 5 6% shes ono oes aie 0's eoenseervee eee 


ee¢ e606 @ 


7 Pretty strong ascent, but good path, in the cedar forest, 


8 Pleasant in a forest of many pines, ....,.. 


obliquing up and down, from the river, ........... 2 


S Ditto; top of oblique ascent. Descent to dell, ........ 
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Descent to brow of small precipice, overhanging: the 

river which here falls at a‘ considerable angle. 

Mouth of the Bae large rivulet 345, 7. furlongs, 

comes from 30, from snowy peaks. Were forest of 

cedar and the true deal pine which is a tall. and. 

eracefull tees ii. lets cece ls ee sep ew eee desesees -600-% 100 
Ascent and descent to precipice over the river.» “Acress 

the river isa small plain of + mile wide,- where’ there 

was once a village, called Suor,...... Net GBs, PUOATS TT 80 
Cross a torrent from the snow, . 0b. GO. GS. molisvale lo gag A go 
Bughti Gddh (torrent) falls. in oppositecat Heaps an. (ogi 

gles. Here oblique descent, cedar‘ forest;°: 0... wren 2 $85 ~ ditto 
Descent to the bed of the Ganges, and cross the Troe 

Ghir a large. torrent, which falls in‘a’ mest beautiful - < © ai ef 
and picturesque: cascade’ of ‘$0 or 100‘ feet, ‘over a A Vi NE 

rock, | bordered and shaded’ by high ee pines Ble 

and ispreading, cedars... ..»0. Hevea oon sheos.29i1 495 90 
Flat, over sand and pebbles of the river bed, here 

EL EU ES Nal ena 500 | 73 


On our return we halted at this place to take the altitude 


oftwo very sharp snowy peaks, which now appeared to . 


the south, or to our right. We measured carefully 
with the chain, a base of 165 feet, which was the 
greatest extent of level ground to be found; with this 
base we found a longer line of 1568 feet, and from 


its extremilies, determined the distances of the two 
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peaks, and their heights above the east end of the 
base as follows: 

First peak called Sewmarcha Chauntal, distance 16440 
feet, bearing due south. Its angle of elevation 26 
43 42" and height above the river 8278 feet. 

Second peak no name, but it is a lower part of the 
Sricanta mountain. : 

Distance 15374. feet. 

Magnetic bearing 170 43... 

Angle of elevation 25, 53’ 30’. 

Height 7473 feet above the river. 

- Barometer 22 inches, 249: thermometers attached 79. 

Detached 78. 


16 Last 700 paces 82, and ascent first part flat,.......... 1700 ; o 
17 N. B. On our return’ we found gooseberries at this 

place: they were of the large hairy kind, and though 

not ripe, made good dumplins,........ sistas2 OOS «+ 1090 ; oy 
18 Gradual descent, and cross the Kher Gadh large rivu- 

let, by a Sangha, at Derali, a village of 6 houses but 

now deserted, on account of the failure of the crops 

and incursions of banditti,.........c00. Sela Oe 810 88g 


Miles by the wheel 7" 6' being 13200 yards for paces, 14345 


Ceeeeses 


The road to-day, considered as a mountain path, was excellent, two or 


three places excepted. ‘The north bases of the mountains which we passed 
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along, are moderately steep, and are clothed with noble cedars, and various 
sorts of large pines, of which the Cshtr and Rhai or Rher are the largest s 
Cshir isa name indiseriminately given to several of the large leaved pines, 
but the tree:so called here, is-the true Deals it grows to a great height, 
aud bears'a resemblance to. the common Cshiv. or turpentine fir, which 
abounds in the lower hills, but which is never seen in company with the 
cedar, (Deoddi). I took some specimens of this Beal, it is light and has a 
fine grain: the Rhay isa lofty pine, it has a. graceful appearance, the 
leaves are pendent. The. weod.of it is not esteemed for building, being 
heavy and knotty: the cedar is always preferred for that purpose. From 
the Sangha to Deral, the Ganges flows in an expanded bed with a 
swift current. ever stones, Yesterday it was a succession of falls from 
reek to rock, and bounded hy frightful precipices. To-day the scenery 
was very interesting, the river being bounded immediately to the north 
by the cedar. forests; above which, towered the-sharp snowy peaks, and 
many torrents and cascades fell from them. I never made a more delightful 
march; the climate is pleasant and the weather bright to-day. “he village 
of Derdli is situated in a rocky recess and commands a fine view of the 
river, and of the north sides of the snowy peaks behind Jamnauiri. There 
are three small temples of stone by the river side, they are of good work~ 
manship. Derali was plundered'last year by banditti from the westward. 
} Latitude Observed M. A. Spica. Reflecting circle, 31-2 95" 
Lieut. Herserr, M, A. D. Sextant,.....s00e0000 8 


LN a meneeE 


Meane cvs ietsecs OL | ay 16.5 
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Pole star hid by the mountains as usual. 
Ni 
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~ 3 cs 
25th May, Derdli;.to Bhairo Ghdti. Thermometer, sun rise 54 Es 
; Paces. Degrees. 
CDN ASD 


t Much rain. here this morning, and snow above: steep- 
and almost perpendicular ascent, from the village up: 


puesliyast 23100 NER 
2 Cross a torrent 7 paces wide on a Sangha; path in genes 


@ massS-0f LOCK: ie iscesccecessccsecevece 


ral level on: the banks of the river but occasionally 

slippery and bads::s.csiics cede eb secelee se desis ee 1400S FB 
3 Road generally: level along bank in the cedar forest. 

Cross a large-snow avalanche, .......0.0..eaecee0e 1300 89 
4 Roadas above,.cross a large avalanche of snow. - Cedar | ay” 

forest ; rocky mountains across the river almost perpen= 

Giewbars oo So ARS Oa LAD ONE SOOO BEF 
& Crest of nearly perpendicular, and difficult short ascents 

crags. overhanging and threatening to fall. The ri- 

ver bed the whole way broad and strong current, 

Derdli 256 $ lofty peaks on every side, rising imme=. 

diately from the river.. This place is 1000 feet above 

it. Gedars of great-size here, oi.. cece cca s cedeyiece L206 68 
6 Road generally level, on bank of the river: cross an 

avalanche of great magnitude, being a fall of lumps 

of snow like large rocks, it has brought down, and 

broke to pieces, all the cedar trees in its paths, perpen 

dicular, rocky precipices rise immediately from the 

river beds to the height of 1500 and 2000 feet; high. : 

snow peaks on all sides, large cedars at their feet,.... 1900 103; 
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@ Path as above in cedar forest. Wall like precipices of 
great height rise from the river bed, above them is 
SHOW, odie 6 PX OMe RON, SUL MQ Hale on be: abel: 

8. Cross Licunga asmall riveron.a Sangha, a litile above its 
mouth, falls- from the snow to right and joins the 
Ganges,.cvarverscseres vice vial'e's 0S VN bes ole ob wea owe 

9° An exceedinglysteep ascents river not visible but close be=: 
low mountains with bare peaks, nota blade of herbage 
on their rocky sides. In-front Decani snowy peak 105, 
to our left a mountain called T’hut, the S. side of 
Decant is washed by the Baghiret’hi,.and the N, side 
by the Jahnz Ganga, or Jdhnevi, their confluence: 


being at Bhairoghdtt. ‘This place is called Ratenta, 


87 


1714. 105 


780 


ro f Another steep-and toilsome ascent,. 0-0 0-0 0-0-0360 6 O 1065 


i] Descent over broken:fragments of peak. A-rocky precie- 
pice nearly: mural of 1000 feet, overhangs the right 
bank of the Ganges, which here as usual rushes over 
rocks with an impetuous and’ foaming current. In: 
front'is the gigantic: peak Decanz rising immediately 
from the bed of the river, on the left the almost equally 
high one of T’hut, below, immense masses: of granite 
overhang the river. ‘The scenery is very grand. 
Very large cedars here,.....ccecevssecceeevesccoes 

BS | FUME N TON TA «pct oeinonm aaandncnce epee atl 
I9 A sweep from S.. to E. brings us to that most terrific 


and: really aweful looking place called Bhatroghati. 


930° 
343: 
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The descent to the Sangha is of the steepest kind. and 
partly by a ladder. The Sangha is inclined far frem 
the level, and as seen from the height above it, cannat 
fail to inspire the beholder with anxiety as to his safe 
passage over it. It is indeed by far the most formida- 
ble Sangha I have seen; the height of the platform 
above the river, we measured by dropping the chains 
it was 60 feet; one is apt at first sight to estamate it at 
much more, however this height, added to-the circum< 
stances of the narrowness of the Sangha (about at feet 
wide) its elasticity, and its inclined position, is sufficie 
ent to render its passage disagreeable, it being (like 
ali the rest) quite open at the sides. dt 4s laid from 
one side of the precipice to the other, ‘the end on the 
left bank-is the highest, the precipices.in some places 
are quite perpendicular, in most, nearly so, ‘rising’ -to 
the height of 3000 feet above the stream, they are 
of compact granites on some ledges there is a little 
soil, where the cedars. fix their roots, he river 
below the Sangha is closely. confined by the wall like 
rocks, which are perfectly perpendicular, and. .its 
course is thus bounded, nearly to Gangautri, The 
breadth of the stream is about 45 feet, and it is deep 
wihider the DEG E62 jonas pe Sew alectlasicee cat ses SOOO 
14 Turn to the left by a rocky. path to our tent,......c+00. 280 60 


—— 


13,769 
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Wuicw is in a very strange place fora tent to be in, and one of the 
most curious sights among many here, is to see a little tent. pitched, under. 
vast overhanging masses of rock, at the confluence of these two rivers, 
the Bhd giyat’hi and its foaming rival the Jdhnt Ganga or as more properly 
called the Jdhnevi, the strange and-terrific appearance of this place 
(Bhairog’ hati). exceeds, the idea I had formed of it: no where in my: 
travels, in these rude mountains, have I seen any thing to be compared: 
with this, in horror and extyavaeance. Precipices’ composed of: the most: 
solid granite, confine both riversin narrow ‘channels, and these. seem to 
have been scooped out by the: foree of the waters, | Near the Sdugd, the 
Bhagirai?ht has in some places scolloped out the rock which overhangs: 
it. ‘Phe base of these:peaks is.of the most compact sort of granite, it:1s) 
of alight, hue) with’ small pices of black sparry substance: intermixed: 
From the smoothness of the rocks which ‘confine the stream’ and which 
appear to have been worn so by water, I think the stream must have 
formerly flowed on a higher level, and that it is gradually scooping its 
channel deeper, for it does not. appear that the walls which confine the 
rivers, are masses fallen from above, but that they are the bases of the peaks 
themselves. Enormous blocks have indeed fallen, and hang over our 
heads in threatning confusion, some appear 209 feet in diameter, and here 
are we sitting among these ruins, by the fire side at noon,—Thermometer 52. 
What are these pinnacles of rock, 2 or 3000 feet high which are above 
us like! I kiiow not. To compare small with great, I think the aptest 
idea I can form of any thing that might be hke them, would be the 
appearance that the ruins of a Gothic cathedral, might have, toa specta- 
tor within them, supposing that thunder bolts, or earthquakes had rifled 

Z 
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its lofty and massy towers, spires and buttresses; the parts left standing, 


might then in minature give an idea of the rocks of Bhairog’hatt. 


Tue preat cedar pines those cigantic sons of the snow, fringe these 
bare rocks and fix their roots where there appears to be very little soil, a 
few also of the larger deal pine, are seen, but inferior trees do not aspire 
to grow here. The day is:dull,and-rainy, and I cast my eyes up at the 
precipice overhead, not. without awe, a single fragment might. dash us 
to pieces. “Avalanches of snow and:rock such as we have passed to-day, 
and indeed for these. three last..days, shew. by their effects, their vast 
powers of destruction, ‘for they bring down forests, in their overwhelming 
course,°and dash the ‘cedars into: splinters, These avalanches have all 
fallen this season, they. have in places filled up the dells and-water courses : 
to.a great depth with snow, and extend from the peaks to the margin of. 
the rivers. 

_ A PAINTER wishing ‘to represent a scene ofthe harshest features of 
nature, ‘should take his station under the Sduga of Bhairog’hdti or at 
the confluence of the Bhé girathi and Jdhnevt rivers, here it is proper 
to take some notice of this latter river hitherto little known. Though the 
Bha gi ratht is esteemed the holy and celebrated Ganges, yet the Jah< 
nevi is accounted, to be and I think is, the larger stream. From a 
Brahman who officiates at Gangotré, and: who has been up it, I collected 
some particulars which though perhaps far from correct, may ‘serve 
to) give an idea of it, By the course of the river isa ‘pass to Bhoat or 


Thibet, by which the people from Reztal and the upper villages of Rowaren 
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go to get salt, blanket cloth and wool, in exchange for grain, ‘The trade 
is trifling, and not more than 109 people go yearly, in the latier end of 
the rains the road.is open. ‘They carry their goods;on sheep and. goats. 
The Bréhman fias. been at the frontier village called Netlang, it is four 
long, and. very difficult days. journey. “The first. three days are up the 
course of the river, high above its hed, for the most part, but occasionally 


descending to it. It is exceeding steep and difficult. 


Ist Day.—They-go along the high precipice on the right bank of the 


river—a Sdngd,atthe end of along march. Very bad path—no village. 


_ 2p Day.—Having crossed, very bad path to Cartchd a halting place— 


no village, Cedar.pines here. : 


_ 3p Day.—On,same:bank of the: river-to, Handouly, a halting places 


_ but no village. Notia very long march. 


Aru Day.—The frontier or (Do-bhashias) village called Netlang in 
the district of Tungsah, at this village, the river seems (they. say) but 
little diminished in size, and there is a Sdngd over it. This man can 
give no account of its origin, except that he -believes it comes from some 
hills in Bhoat. The first part of the course of the river: upwards, so far 
as can be seen from Bhairog’hdtt is 72 N. E. and from what I can un- 
derstand, it appears that this river has:its source to the north of that ridge 
of the Himdlaya, which bounds the Bha girat’hi, to the N. E. or on its. 
right bank, and that, between Bhairog’hati, and perhaps the third day’s 
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march abovementioned, it forces itself through the range. The Brdhman 
says that at the village, and for the last day’s march to it the mountains 
are bare of trees, and that they are not the Cylds mountains (i. e. not 
what we call snowy mountains, but that the Cylds peaks towards Gan- 
gotré ave seen to the right, and so they would be, if we suppose the 
course of the Jahnevi up, to be about N. 70 Bast; and the course of: 
the Ganges, is, we know from hence considerably to the S. of East. By 
the way I may mention here, that Cylds is a general appettation-for high 
ranges always covered with snow (in the same way as we say Hi- - 
malaya or Himachal, (which ‘last indeed literally means snowy peaks). 
At Neilang the houses are built very low, on account of the high winds. 
Travellers suffer much from’ difficulty in breathing caused as they say by 
the bic’h or bish i, e. exhalations from poisonous herbs which sTrow on 
the high bare knolls. This frontier district of Tungsah appears to be 
considered to belong, to what they call here Boat or Tibet, and they. 
' pay their land tribute to a collector who comes from Chaprang, of the 
distance or size or direction of Chaprang I could not get any satisfactory 
account, but it appears to be a Chinese dependency. The district also 
gives to the Raj at: Bassdhir a blanket per man every third year, and a 
small complimentary tribute of Déc’h (caisins) to the G’harwai Raja. 
The inhabitants are called Do-bhdshias from their speakin2 the languages 


of both G’harwat.and Bhoat and they act as interpreters and brokers. 


Tue. exports. from Rawaten are, rice, mandwa and papra (coarse 
grains). Tobacco. and) Tamaskas; Imporis, salt, and thick woolen cloth 
and wool,, 
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THe Rawaien people go in the month of Cdrtic, because the wool is 
then ready, but in the month of Sdwan the road may be passed, and that 


would be the best time to go. 


Hap the season been more advanced and if I had had grain I should have 
been tempted to go up this river, it is an interesting object of future 
research, but there are many others and one does not know which to 


attend to first, but it is my intention to explore this river next season. 
Latitupe observed. Confluence of the rivers at Bhairog’hati. 


M. A. Spica. 4 sets 30, Ol, 38,*7 cloudy weather and no other star 


visible, 
Warer boiled at 198. . ‘The air-being 44. 


On return June 3d.—We encamped in a much better place, a small 
piece of flat-at the summit of the cliff. whick bounds. the Ganges on its 
left side. It was a pleasant and secure situation and under the shade 
of the cedars, At this. place, about 700 feet. above the river, the 


barometer (unboiled mercury) stood at 21'° 524 tem perature of air 70. 


0 ' " 
Larirupe of this camp 30, 01, 22,:5 good observations, junction of 


Bhdgiratht and J dhnevé rivers 72 distant 1 furlong. 


Aa 
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26th May—Bhairog*hati to Gangotri—Thermometer 


I Avery steep and difficult ascent, we: pass along the 


2 Three other passages along the precipices, and over | 


perpendicular face of the precipice by means of a 


scaffolding of two narrow planks, which appear very 


rotten and ill supported at the ends, under the scaffold - 


° 
40 « 


Paces. 
om 


is a chasm of 300 feet deep. Immediately afterwards — 


ascend by ladders, the precipices bounding the river - 


being here like walls and these scaffolds and ladders 


are laid from projecting points to enable one to pass, 


chasms by means of rotten planks, then an exceedingly 
steep ascent by short zigzags to a flat, at the foot of 
Decani peak, here is a small temple of Bhairo Lal 
who is esteemed the janitor of Gangotrt, at this place, 


pious Hindiis leave their shoes, . 


oeeee@eeeavoecveeeceet eo 


3 Road tolerably level, winds rounds the South West 


. Midnri peak 150,. 


side of Decané peak, the river is about 800 feet be- 


low to the right and rising from its bed is a wall of 


mountains. of a height I find it difficult to matey 


below to the river -sleep ieee 5 Gerri peak 236 


4 Path very difficult, a few paces further on Cross another 


frightful chasm by a platform of a foot or 18. inches 
wide--Road over masses of granite piled j in confusion, 


they are fragments of a fallen peak. Looking up we 


330 


475 


700 


i70 


2k 


140 


| 


10 


B | 


12 
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Pacee. 
PALSY 


see the tower-like summits of Decant almost over- > 


hanging us. ‘The whole way strewed with; falls. of . 


rock from them... Many. traces of bears—......0... 


Wind round the brow of the hill, and,come upon an- 


opening where the eye is saluted with'a full view of 


- Midaurt peak,. and in the distance the mountains of 


630 


Rudr Himalaya, crowned: by the pealt-of..,Dugdé. 


towering toa great height, .the pure snows/on it shine . 


in the suns rays with dazzling brilliancyj.c. 0.00066 of 


Bad and slippery path, as before high rock.aboye to left, . 


the river deep below to right cedars heréye..2% eee. 
Ditto. BU kidle Hdia eC eio eee ae 0 ocala eeeee Seah ies ta 


Rather better path, the river deep below foaming in its . 


naxrow. and. rook | bed; mosi fantastic. great:snow peak i) 


over: Gangotré: 119, ci ¢ 


Black ae eee across: the’ rons Call it, ae Sides 


195 30,. fovenles siele ie Wie ap aves le °° pipters he 949s P 4: 


1500 


Better es but broken, and: a torent falls.in from the. . 


2 oO 
snow across'the river ‘200—lIron Sides: 129-—Cedars— 


Not much ascent-or descent, path hence chiefly undus . 


: ating and lying along the steep side of the mountain, , 3900 


A long steep Side. River deep below in a steep confined 


channel of light coloured granite. Cedars here—Iron 


Sides Teg saa, OF eoeccvee to 8 00 be oo NG) WifDal 26D sis ce: 


Path as before, across the river is a cascade falling through 


720 


a large snow bed, the snow reaches in séveral places ~. 


95 


Dezrees, 
PrI—— 


160 


140 


126 
133 


133 


127 


427 


$6 


4 


16 


LY Descente:'Gaurtcund a‘ small ‘flat space by the river: 
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from the river bed ‘onthe opposite side to the summit 
of thé mountains which are very steep. We are al- 


most inssight-of Gangotrt, ....csvccsceccccvccsecs 


The river flows Uinder beds of snow which have fallen 


into it, from the peaks, and Cover it)... veseseseneeee 


Steep ascent and ‘cross a torrent, o eeké alone eléleke:e pelltacee aa am 


Pass above a Cascade falling over a precipice of grey gra~ 


nite with ‘black ‘sparry spots. Wonderfully steep 


Paces. Degrest. 


CAFQR RAD 


“precipices ‘on ‘both sides of ‘the river, on this side the) 


rocks are quite ‘bare and shattery,.co.eccssceovceees 


Cross above:a ‘Cascade falling from a rocky gorge to the 


left—Path: extreniely: bad.-. ‘This river below. foaming 
between walls “of rock perfectly perpendicular, A 
Sdngd (now’ destroyed) had formerly been laid over 
at this place, by the banditti who in the rains plun- 
der the Céddrniith districts to the Eastward. ‘The 
ro¢ks throngly which the river flows have . horizontal 
strat#‘dind the figlit hue/of Portland stone--They are as 
usual, eran val "he cedars here.are poor and starved— 
Very high \bareorocks ‘above ‘to left...Rudr Himd- 


ee 2 c' ree eer : Ss ¢ 9 « 
latya BL SHOW Y POA OS fasis vvcvcis ccid crceeige weeiee 00000 


side+sOn—the opposite side the Cédargangd falls into 
the Ganges from. 107. It has no claim to the title ofa 


River;/being merely a torrent from the snow, of 10 or 


390 95 
1692 96 
992 32 
1082 93 
1510 96 


12 feel wide and shallow. It comes out of a rocky © 


~ 
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gorge, and its course cannot be longer than three or 
HOUTGMNILESS ctelelei ols ois e's o/c ei ele oes v's wielbisias's oeleiy'as' ee LODE 105, 
18 Gangotri. The small temple of Ganga Mat and 


Bha girat?ht, on right bank of the Ganges, ..s00..0.. S75 Do. 


16,378 


Tus path to-day was of the worst description, and is on the whole I 
think the most rugged march we have hitherto had, though there are not 
any long ascents, Nothing can be more unpleasant than the passage 
along the rotten ladders, and inclined scaffolds, by which the faces, and 
corners of the precipices, near Bhairog’hatt are made, The rest of the 
way lies along the side of a very steep mountain, and is strewed with 
rocks. The views of the snowy peaks which are on all sides, were very 


grand and wild. 


Tue rocks are of granite, but of a lighter colour than usual, and specks 
of a bright black sparry substance are interspersed in them, at the 


distances of from one to three inches, 


"Tu rivers bed from Bhairog’hatt to Gaurécund, was between mural 

precipices of 2 or 300 feet highs above them was the steeply inclined 

ground, along which our path laid.—Though very rocky, there were 

many places with soil, where the cedars grew, but not large—Above the 

path to our left were bare rocky precipices, on the summit of which the 
Bb 
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snow lies: at Gauricund and Gangotri, the rivers bed becomes more 
epen.—The temple at Gangotri, isa Mundup of stone of the smallest kind s 
“it contains small statues of Bhi giratht, Ganga, &c. and itis built over a 
piece of rock, called Bha girat’ht-Sild, and is about 20 feet higher than 
the bed of the Ganges; and immediately above its right bank, there is 
also a rough wooden building at a short distance for the shelter of tra- 
vellers,—By the rivers side, there is in some places soil, where small 
cedars grow; but in general the margin is strewed with masses of rock, 


which fall from the precipices above—the falls do not appear recent. 


Too much tired to attempt to boil mercury in the tubes to-day.—At 
night, having prepared the instruments to take the immersion of one of 
Jupiter’s Satellites, we laid dewn to rest, but between 10 and II o’clock, 
were awakened by the rocking of the ground, and on running out, soon 
saw the effects of an earthquake, and the dreadful sitaation in which we 
were, pitched in the midst of masses of rock, some of them more than 
100 feet in diameter, and which had fallen from the cliffs above us, and 


probably brought down by some former earthquake, 


THE scene around us, shewn in all its dangers by the bright moon. 
light, was indeed very awful—On the 2d shock, rocks were hurled in 
every direction, from the peaks around, to the bed of the river, with a 
hideous noise not to be described, and never to be forgotten: after the 
erash caused by the falls near us had ceased, we could still hear the ~ 
terrible sounds of heavy falls.in the more distant recesses of the mountains, 


We iooked up with dismay at the cliffs over head, expecting that the 
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mext shock would detach some ruins from them; had they fallen, we 
could not have escaped, as the fragments from the summit would have 
flown over our heads, and we should have beem buried by those from the 
middle. | 


PROVIDENTIALLY there were no more shocks that night, ‘This: eavthe 
quake was smartly felt.in all. parts of the mountains, as well as in the 


plains of the N, W, provinces of Hindustan. 


in the morning we rémoved to the left bank of the river, where there 
is a bed of sand of about .150 yards wide; then is a flat of soil with trees 
of about 20 yards wide, and immediately above it are precipices. with 
snow on thems here we were much more secure} in the afternoon, indeed, 
the effects of the snow melting, often caused pieces of reck to fall from 
above, to near our station, but we could avoid them by running over the 
sand to the river side, which could not be done on the. right banks; bee 
sides only comparatively small pieces fell here, and in day. light, so that | 
this is much the best side to encamp on.—We had: the curiosity to mea 
sure trigonometrically the height of the cliff, at the feot of which we were 
during the shock, and found it to be 2745 feet. 


Tunis day, the 27th, we had a slight shock of an earthquake, as well.as 
so on the 28th. 


Barometers. 
Filled a new and full length clean tube with pure mercury, immediately 
In. 
after filling (unboiled), it stood at 20. 890 
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Thermometer attached. .78 
Ditto detached: ........68 

Having hung the Barometer up in the tent, and allowed it to acquire 
the temperature of the air and adjusted zero, the following heights we 
observed : 
‘Yhermometer. attached de hk surface of the ve 

Ditto detached 63 CMercury...........20. 8320 

Second reading an hour afterwards, 


Race sees noe 20. 8065 At. Th. 69 
Mereury upper convex surface 


3 2209 DAFCF9 e822 6eBGee% 3 D e ‘o. 7 
Lower part of head of column § : ieee si 
; ? F082 000 0000 cee de OG T4A10 


: Ther. o 
An hour afterwards upper convex .....006...0++.20, 8255 72 
Lower dime vias isacc seis ain't 2 8080 6h 


Afternoon, outside of the tent three hours after filling the tube; 
Whean, at 4 o%clock <s/c'c acu dens no eiv toile nas BOu 7843. 57 
There were very few and. but small (Air) bubbles ‘in the. column, and 
the vacuum was evidently pretty good, as shewn by the smart cracking of 
the mercury against the top of the tube, 
Water boils. ici. o6s dove tibieres’s 196 


WE now begin to boil the mercury in the tube. The tube as 
usual broke. None but a professed artist can expect to succeed in this 
difficult business, once in ten times.— With the unboiled mercury, there 
must be an error, but it should not, 1 think, affect the heights more than _ 
200 feet, and generally not 100 feels and as under the present circum 


slances we cannot de more, we must be content with such approximate 
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altitudes: and I reckon it of some consequence, to have the heights of 
these places even within 200 feet, as hitherto no idea could be formed 


on the subject. 


Wuen a tube is filled with unboiled mercury, which of course con- 
tains air, it stands at first higher than itought, from the air dilating the 
column; but, after a short time, much of the air escapes into the upper 
part of the tube, where the vacuum ought to be, and there expanding, 
presses down the mercury in the tube, thus making it lower than it 
shouldbe. ‘The mean height will not differ very much, perhaps not more 
than two tenths of an inch, in moderate heats, from that shewn by a 
boiled tube. 


‘ae barometers I had, were 2 ont of 6 sent from England, to the 
Surveyor General’s Offices they were made by Beree, and are very fine 
instruments, but so little attention had been paid to their packing, that 
the tubes of them all were found to be broken, when they arrived in 
Calcutta, as well as most of the thermometers belonging to them: there 


were spare, but unfilled tubes sent with them, and some of these would 


not fit. 


W nenever barometersare sent, there should be to each at least 6 spare 
tubes filled in England by the maker, and hermetically sealed, and these 
should be carefully packed in separate cases of copper or wood, lined 
with flannel, and the scale downwards should: go to 13 inches: the 

Cec 
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scale of these barometers only reaches to 19 inches. In instruments 
intended for India, solidity should be considered; we want those which 
will do their work effectually, and ave not anxious that they should be 
small and easily portable, as we can always here find means of carrying 
them. The mean height of the column, by such observations as I 
thought most to be depended on, is 20. 8373 the temperatures of the 
air and mercury being 73. and 63. From which, the height of Gangauire 
above the sea, calculated by M. Raymonnp’s method, ts.......- 10319-4 
By Dr. Hurron’s method Ooi wcvet cscs sec eee es secee ers LOSUOTG 
Latitude observed 27th and 28th May, 1817. 


_ By me, reflecting circle, alternate faces, mean by A. and 


Be Dibra ee. euler Ts eae ecig30." 59), 29 
Large Sextant by Bence—Lieutenant Hergerr, 4 sets ditto, 35° 5 
By me, reflecting circle—8 circummeridional altitudes 

of Spica, being 24 indexes, on alternate faces...... PAL al | 


SY Sea 


Mean latitude of Gangautri..30 59 30 5 


Tuesz were good observations, and refraction is allowed on the alti- 
tudes, according to the barometer and thermometer s and all other correc- 


tions for precession, aberration, nutation, &c. are applied as usual. 


Tue pole star could not be seen on account of the height of the cliffs, 
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hoy any star to the south lower than those observed.—The same cause 
most unfortunately prevented our being able to observe any eclipses of 
Jupiter’s Satellites here, or the occultation of the star = Libra by the 
Moon, and I was sorry to find that my chronometers could not be depen= 
_ ded on to shew the difference of longitude in time: though they are of 
the best Kind, and hung in gimbals, no method of carriage that I had 
then adopted could prevent them feeling the effects of the short and con- 
Jinually repeated’ jerks they received from the’ uneven steps, which the 
man who carried them on his back was obliged to make. Nothing 
except a staff can be conveniently carried in the hands, as they are so. 


frequently employed in assisting the feet m difficult places. 


‘Tu mean breadth of the Ganges at Gangotrt was (measured by the 
chain) 43 feet, depth 18 inches, and'nearly the same depth at the sides, 
as in the middle: the current very swift, and over large rounded stones. — 
This was on the 26th May, the stream was then in one channel, but the 
effect of the sun in melting the snow was at that season so powerful, 
that it was daily much augmented s. and on our return to Gangotri, on the 
2d June, the depth of the main. stream was 2 feet, and it was a few feet 
wider (but I did not then measure the width) ; several shallow side chan- 
nels had also been filled in the interval, and onthe whole, I estimate, that 


the volume of water was doubled. 


Tuoucn the frequency of the earthquakes made us very anxious to’ 
get out of our dangerous situation in the bed of the river, we reselved, as 


we had come so far, to leave no means untried to trace the stream as far 


104 A Survey oF THE 


as possible, and accordingly set out on the morning of the 29th of May, 
hoping to arrive at the head of the river in the course of the day.—The 
two Gangotri Brahmins could not give any informatien as to how far it 
might be distant; they had never been higher than Gangotrt, and assured 
‘us, that no persons ever went further, except the Munshi, who appears, 


-by the account in the Asiatic Researches, to have gone about 2 miles. 


Mr. are Frazer visited Gangotrt m 1815, and was the fixst 


Huropean .who did so, 


May 29th. From Gangotri, forward up the Ganges. . 22, 


wn 
Paces. Degrees, 
Om On 


_ 4 Pass avalanche, and fragments of rock newly 
fallen, and which. cover the path......ec++++. 600 88 
2 Ascend a snow bed, which covers the river, it is ; 
nhont 30 fel Mhickol es a met 
3 Over the snow bed, and descend to the open stream, : 
Here a. “gorge of huge rocks obstructs the 
stream 3 they have all fallen from above...... 397 ditto 
YN, B. a he Brahmins say, they never heard of any : 
rock or place called the cows-mouth or Gao 
much, or any thing like if, either in sound 
or signification—-We did net see or hear of 
_ any image whatever, ) 
: 4, River flows under a snow beds a rill of water 
2 ft om the: snow to right. High precipices on both 


sides, ‘all the WAY ees as ee 978 && 


10 


11 


12 


13 


14 
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Paces. Degrees. 
PAY 


Alternate avalanches of snow and rock recently fallen.—_ 
River under an avalanche of 500 feet thick, the snow 
hard and frozen .,.,...,ss00. Braue Mo teiie estes cee o), OOO. ‘SO 


by climbing. River much confined, and the fall great 485 80 
A great fall of the peaks,—River bed filled with fallen 
rocks, and difficult to pass.—The stream, a succession 

_of eataracts, High peaks above......ssesessesees 691 80 
Over fragments. Here the river fails out of a snow 
bed, in a cascade of foam: ascend the great snow 

EM save ieayoete wk wlohe « pele anietc es Mecsas sve. JOO" -dittd 
Strong ascent of the snow bed, which is about 100 feet 


thick, over the river ...... a ea saretwaretieeee a’ 22h. 80 


Cascades of the river. Pass through masses of "es }1000} ae 
{ 15 


difficult to climb: precipices above ...ecceseesesers 
Cross a torrent 6 feet wide and 9 inches deep; it comes 

from a cleft in the peaks to the left. River here 

under asnow bed; from last station isa rocky path 969 82 
River turns the foot of high snowy peaks to the right; 

precipices quite perpendicular to the left.—Rudra 

Himdlaya peak Oye AH Heokes & Abide giles Soldlog Oo 853 82 
Finding that the head of the river must be more distant 

than we expected, we sent back to Gangotre for a, 

aiTellk: Thantilen dc.cebe Vlei ENN Wig hin Bit intern Ui SiorieOias 
High mural precipices rising immediately from the river 


Dd 


te 


16. 


17 


is 


19 


20 
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to the left: snowy peaks to the right, their summits 
about 6000 feet above US. ..a.0.. wes Pa Wainer ep 
Cross the river at some falls. We leaped from rock 
to rock with some difficulty—Large rill to right: 
ptesent general line of snow about 200 feet above 
us.— To the right, the face of the mountain has 
slipped S .0es mo beacon wadebhn'e cauuke os gti ath tisk Wer 
Bhojpatra (i. e. birch) jungle to the right with some 
pines, but small and stunted.—Great mural preci- 


pices to the left,...5......... Ca Avia dia ities weet 


Begin to pass a great snow bed, from under which the 


river falls in a cascade.—Heavy slips of the mountain 
COPTNS TIPLE oe dietlae aisien ae ale aie ene seeisiaty 
Ascend a very steep mass of snow, which covers the 
rivers it appears to be 300 feet thick. ..........005 


Cross a rill—To the right above us, are sharp snowy 


Paces. 
NaN 


340 


> 


110 


803 


peaks 6 or 7000 feet high, at their bases is some 


soil, and loose stones, in which birch and small firs 


STOW . ceccvvcccccee 


epoeoeceaeveeoecevoeeaeseeanes eee es evneesae 


Up the rocky bed of the river, and here ascend a very 
large snow bed, which reaches from the. top of the 
peaks to the right to the river, and conceals it: the 
river bed here more expanded, The feet of the 
mountains to the right not so steep as hitherto, To 


the left are precipices. Saw some musk deer among 


924 


340 


752 


Degrees. 


ON ASS 


110 


315 


119 


dilto 


360 


119 
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Paces. Degrees. 
PDN rA 


the rocks.—From the top of the snow bed, a noble 
snowy peak (Si. George) appears, bearing 132 38 5 
Altitudes. ac. Heieielarewie LONSO. 0 


A ‘snow peak behind us, distant about 20 miles, 
ease ie Ea nee EA ey 984 34. 
ALIVE oy bab obo ees aes 3 02 - 2 1478 ditto 


see 


Total Paces 12,220 


_ Asove the left bank of the river, and by the side of the snow bed, are 
some birch trees and small long leaved firs, but no more cedars.—This 
‘being the only convenient or safe place we could see, we halted here. 
‘The river is perceptibly diminished in bulk already, and we hope that 
to-morrow we may see its head.—The march to-day was most toilsome 
and rough through the loose fragments of rock which daily fall at this 
season from the peaks on either side to the river, in the afternoon, when 
the sun melts the snow.—Travellers should contrive to gain a safe place 


by noon, or they may be dashed to pieces. 


Ir was very cold at this place, and froze all night, but we had plenty 
of firewood from the Bhojpatra trees.—The soil was spungy, and full of 
rocks.—The silence of the night was several times broken by the noise 


of the falling of distant avalanches, 
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By the barometer, it appeared, we were 11,160 feet above the SCA = 


Water boiled at 193 of Fahrenheit. 


AuirTce tent, which one man carries on his back, came to us; but in this 
trip, we eat and slept on the ground, and were well pleased to have got 
so far beyond Gangotré, hitherto the boundary of research on the Ganges. 

Latitude observed........30 58 59 


Tue place we passed the night on is elevated above the left margin 
of the stream, being a sort of bank formed by the ruins of fallen peaks s 
but as the falls are not recent, nor the slope so. steep, as in most places, 
the birch trees and various sorts of small pines and mosses have had 
time to fix their roots, and afferd fuel and shelter—A very long and 
deep snow avalanche reaches from the peaks above the left bank, down’ 
to the river, and conceals it. ‘Qn the opposite side ef the river, the cliffs 
are of great height and mural, except in one place wherea tremendous fall 
has taken place, encumbering and ebstructing the bed ef the river. But 
these ruins are so frequent, that the traveller scrambles through them 
with little regard, except where the freshness of the fracture of the fallen 
masses of rock warns him te mend his pace, and get as soon as possible 


out of danger. 


May 30th, Birch Tree, Halting place, forward. Ther. Sun rise, 32 


Set off from the middle of the snow bed. sx 
a ve CYR a aad 
Paces. Degrees. 


4 2 * Eeibis Bf) ‘ i CAIN TSAI 
1 A torrent.8 feet wide, 5 inches deep, joins the river. Its 


Os, 


edges) are IrOZeM's tess 35, ae er setalina sola evalua ienstae | OCOnt whos 
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2 Cross a high avalanche of snow, which conceals the 


3 


river it is very hard frozen. The bed of the river be- 


gins to be widers large isicles hang among the rocks 


F ord a rivulet or torrent from the left 11 feet wide. 
2412 


Rocky and rough.—Gradual ascent.......,.50.+0: 


4 Gradually ascending among rocks, .To the left high 


cliffs of granite, but not so steep as before. ‘To the right 
snowy peaks, their summits about 6 or 7000 feet high, 
distant about 2 miles. The river bed is here about 
2 furlongs wide, and fall of stones. River certainly 
diminished in size; it is very rapid, its bed being an 


ascent. We are now above the line of vegetation of 


Paces. 


903 


trees, and past the Jast firs.—The birches ‘remain, but — 


they are only large bushes laurels also are seen, and 
_asortof, I believe, litchen, which grows in the rocks,— 
_ The noble 3 peaked snowy mountain shines in our. 


if front, and i is the grandest and most Sue object the 


eye of man ever beheld. As na person. knows these 


peaks or their names, we assume the privilege of nae 


vigators, and call them St. George, St. Patrick, and. 


St. Andrews St. George bears 129, St. Patrick 132 30, 


N. B. On going further, we saw another lower peak. bee 


tween St. George and St. Patrick, which we called St. 


David, and the mountain collectively, the 4 Saints. 


5 A fall of the river of 12 feet over rocks, and a succession 


of smaller falls—The inclination of the bed of the 
Ke 
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Degrees, 
(SDA FY 


ditto 


ditto 
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river is considerable it is filled with blocks of granite, 


white, yellow, and red, and we saw.some flint, Very 


difficult moving here.——Great slips of the mountain 


to the Lefties So ee ee a hike Rie eee oe Celera 


G Most difficult.—Over masses:of rock, which have fallen 


from above to the stream.—This station is full of 


peril, being a very recent slip of the: whole face of the 


mountain to. the left.—The: breken summits cannot 
be less than 4000 feet high; blocks threaten to fall, 


and are indeed now. continually coming down: I have 


not seen so dangerous a slip.——The ruin extends abort 


half a miles every person made the greatest haste to 


get past this horrid place. The fracture of the rocks 


Paces. Degreess 
TAM 
o 
980 $32) 


is so fresh, that I suspect this havoe must have been | 


caused by the earthquake of the 26th, for we heard a. 


7 Over snow for the most part. An enormously high and 


extensive snow bed in sight, in fronts it entirely cone 


ceals the river, but the stream is yet 20 feet wide.. 


8 Snow all round, and above and below, except where it 


has melted just here, on a: convenient flat, between the- 
river and the feet of the mountains to the left.—Alk 
beyond is an inclined bed of snow, as far as the eye can 


see, and there is no firewoods so we must halt here: — 


great crash in this direction .cccccosccccecccvescsctSO2 f to 


-» G15 


140, 


¥80' 


Call it halting place, near the Debouche of the Ganges 447 130° 


Proceeded forward to reconnoitre, and returned. ....0.- 1034 


ote 
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nA 


9 Up the river, and fone snow.—~Mount Moira 170, pyra- 
mid peak 200 OF FF FHT FHP HHHOHHBGVXAGHoFOC HX OCR GOR BOK OS 8071 
Return to ©, 8 to halt for the sake of firewood. Deduct 1034 


1037 


‘Tus is ary excellent and safe places no peak can fall on us; 3 com- 
panies, or even 2’ battalion, might encamp here.—Sublime beyond des 
scription is the appearance of the snowy peaks now so close tous. The 
-@ Saints are at the head ef the valley of snow, and a most magnificent 
peak, cased in snow and shining ice, stands like a giant to the right of 
the valley: this we named, mount Moire. ‘The snow valley, which hides 


the river, appears of great extent; to-morrow will shew what it is. 


We experienced considerable difficulty in breathing, and that peculiar 
sensation which is always felt at great elevations, where there is any 
sort of herbage, though I never experienced the like on the naked snow. 
beds, even whem higher.—Mountaineers, who knows nothing of the 
thinness of the air, attribute the faintness to the exhalations from noxious 
plants, and I believe they are right, for a sickening effluvium was given out 
by them here, as well as on the heights under the snowy peaks, which I 
passed over last year above the Setle7; though on the highest snow, 
the faintness was not complained ‘of, but only an inability to go far withe 


out stopping to take breath. 
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BarnomeTER.—The tube heated, and then gradually filled with mer- 
cury, half an inch at a time, and the bubbles which were perceptible 
driven out by gently beating against the places they were seen als 

ee The mercury stood at ......-sc0+00918, 804 

Detached thermometer... .. 55 

Attached — ditto.........93 

Height of the place above the level of the sea 12,914 feet. 

Water boils at 19275 ; which, according to Mr. Kirwan’s table, answers 

to a barometer of 19. 5, 


_ We are about 150 feet above the bed of the river. . By day the sun is 
powerful, although we are so surrounded by snow; but the peaks reflect 
the rays.— When the sun sunk behind the mountains, it was very colds. 
at night it froze. High as we are, the clouds yet rise higher. —The colour, 
of the sky is a deep blue. —What soil there is, is spungy.—A few birch 
bushes are yet seen 3 but a large and strong ground tree or creeper oyer 
spreads the ground, somewhat in the manner of furze or brambles 5 and it Is. 
a curious fact that the wood of this, is, we think, that of which the. cases. 
of black lead pencils are made, being of a fine brittle, yet soft red grain g- 
and the smell is the same as of that used@-for the pencils, and which has 
hitherto been called by us cedar. I have specimens of this wood; it is 
called, I think, Chundun: I saw it on the summit of the Chour peak, and 
in the snowy regions of Kunaur, but did not then examine it-—It will be 
found, probably, thatthe Pinus Cedrus or Cedar of Lebanon is the Deodar. 
(cr as it is called to the Westward, the Kaz/ow), and no other.—Nor} do 


our mountain cedars (24 feet in circumference) yield in size or durability; 
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-Molthoseof Lebanon.si Butcthis:Chandan «misealled Cedar)i8 iIndt-even 
faitrees itmay be called a'latrgeicreeper,.growing in:the mannerof buslies, 
ethough it'is very strong, yvand ‘some:of its/armsaresasothick @siaiman’s 
 thigh:—+of ‘this, andvalso of the: great Cedar: € “ac mi of! other 
pines, I willisend specimens, .( 
- Latitude... .-.--. 
Lieutenant Hereertr~=5 observations, by Sextant, © 
-of Meridian Altitude, Pole Star, and 6 MINOTIS, » » » 30 56 37.5 
My observations, reflecting circle, reversed faces, M. 


Alt. Boles eer as cabee eset way nee nate coalrpetiy re) 0 32.5 


T5 ; Meany. or epiiielersiys 30 56 34 5 


as 


eee Be * 


others, I taste Parton: 

The strata of rock, (where exposed), near the summits of the grand 
snowy peaks, was very nearly horizontal,’ ‘as I observed it to be, last year, 
at the summits of the peaks above the Setle} ; though. in lower parts of 

. the Hima laya, it 1s generally : seen deeply declined, as observed between — 


Dangul and Sookie, as well as at J umnotri, &c. 


THE palaye of the high rocks on the four Saints, appeared:to be of a 
light yellow mixed with brown, or black. There being a small piece of 
level ground here, a primary base was measured on its longest extents it 
was 319 feet; with it'a lonper base’ of 667.2'feet was obtained, favorably 

Kf 
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«situated for ‘taking the heights and distances of the. peaks in front. ‘This 
_base) being but short, «and novother to bethad, great care was taken in 
‘observing the angles’and elevations; and they were repeated both witha 
fine theodolite, and reflecting instruments, (my circular, instrument could 


not be safely brought beyond Reital). ‘Fhe. angle of altitude of peak 


St. George WAS cecescsevcceere eoooweovenved @e24e0eeeoseeeceveeeoveed 14 O7 
feet 
its height above the present station ............. obudstard </s«., 9326 6: 


The station above, the sea, accorditig:to:the barometers. 012,914 
i Height of the peak above the sea, feet. 22,240 6 
Distanve of St. Georpe’ 38,240 feet ro 
Pade, 30 52 29 I 
* Bearing, corrected :for' variation, is 132 20 or 42 20 S. of KE. 
~- St» Patrick, height apore the station. «0. oc. 5, 94740 10 ‘ 


; Station: above: the séa AN aie eae gid - 


U 


_ Distance 42,480 fcet,-and height above the sea, fil 22,385. 


‘Latitude. plese Snat gist 8 
Coriected bearing S, of Fast 46 44 
A sharp peak across the river ;—call it the pyramid ; , angle of elevation 
taken with reflecting circle, corrected for the distance of ie eye, to the 
FENCULY, 's slais 6.0 s wisterereidja doh mic Cit ale aide Ghee MULAN O sue ale «wee roe: 32 57. 9 


ieiete a 8,052 
Station above the sea ee. t eset per jay ss sede 914 


Height of the peak ts the Riavion Ne a 


f 
o BS x 


Heieht ance the sca . ove oath aw ep ae gee 20,966 . 
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Latrty Distance.ssesessecreenenveseres dy 800 fect. 
jy Latitude ..cscseccsces cer cecseecseecngs 182, 54 46 tT 
| Correct bearing . wa algae denerzescerseser ces ae 00 S. of EX or 167 
A -ROcK on the ereat snowy | bed, over which we are to pass, proved. to 
be distant 9044 feet, and its height above: this place 984 feet, the angle 
of elevation being 6 15, which is the general: inclination of the snow 
beds. as our Progress was continued far beyond this rock, it-will easily 


be imagined that the et or summit of the bed,. then distant 5 or more 


miles by estimation, must have a very considerable elevation. 


Wes had brought very feww followers onwards from Gan gotré, but 
bi we sent back every. one we could possibly dispense with,. that our 
"small stock Jf Seg a might subsist the remainder, who were a few trusty 
fellows ( Musulmans), 2 2Gorc’ha Sipéhts, and a few Coolies, for two days 
or three if possible, in the event of our being able to get over the snow in 
front. And I sent orders to the people at Gangotré to leave grain there, 
if they had any to spare, and if they did. not hear of any supply coming 
from Reital, to make the best of their way back tll they met it, and then 
to halt for us, and send some on to us.—Having made alf the arrangements 
we could, on the important head of supplies, and made observations, we 


had leisure to admire the very singular scenery around us,.of which it is 


unpossible to give an adequate description.. 


Tue dazzling. brilliancy of the snow was rendered more striking by 


its contrast with the dark blue colour of the sky, which is caused by 
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the. diinnies of the airs and’ at night, the ‘stars shone’ with‘a pa which 


Sab oe ec 8H teow ea ae es eh oy co 


when rising, appear like” one sudden’ Has ‘as they emerged mi behind 
the bright snowy summits close to us, and their disappearance, when set« 
ting behind the peaks, was as sudden as we generally observed it to. be 


in their Gesu Hons by the moon, 


“We were surrounded by gigantic peaks, entirely cased in snow, and 
~ almost beyond the regions of animal and vegetable life, and an awful 
silence prevailed, except when broken by the thundering peals of falling 
avalanches 5 ; nothing met our eyes, resembling the scenery in the haunts 
of men 3 by moonlight, all appeared cold, wild, and stupendous, and 

a Pagan might aptly imagine “the place a fit abode tor demons.—W’< did 


not see even bears, or ‘ausk deer, or eagles, or any | living creature, except 


“some small birds, 


‘To form an idea of the i imposing appearance of a snowy peak, as seer 
here under an angle of. elevation of nearly 33, and when its distance is not 
quite 3 miles, and yet its height i is 8052 feet above’ the station, one should 
reflect, that if even when viewed from the plains of Hindustan, at angles 
of elevation of one, and one anda half degrees, these peaks, towering 
over at intermediate ranges of mountains, inspire the mind with ideas 
of their erandeur, even at so great a distance; how much more must 
they do so, when their whole bulk, cased in snow from the base to the 
summit, at once fills the eye,—It falls to the lot. of few to contemplate 


' so magnificent an object, as a snow clad peak rising to the height of 
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22 miles. 


May 3st. From halting place, forward, 


ee 


1 Along, and above the right bank of the river, rocks and 


SDOW .cv0c00% ooo 0 @ Poe Oo HP Gee PoH GH 82848 @ 9e9O0e0e0000986 86006 


2 Descent to the bed of the river, enclosed by rocks...... 


3 Amost wonderfv! scene—The B’hagirat’hi or Ganges 


issues fromm under a very low arch at the faot of the 
grand snow bed—The river is here bounded to the 
right and left by high snow and rocks s but in’ front, 
over the Debouche, the mass of snow is perfectly 
_perpendiculary and from the bed of the stream to the 
summit, we estimate the thickness at little less than 
300 feet of solid frozensnow, probably the accumula- 
tion of ages;—it is in-layers of some feet thick, each 
seemingly the remains of a f.ll of a separate year, 
From the brow of this curious wall of snow, and ime 
‘mediate'y above the outlet of the stream, large and 
hoary icicles depends they are’ formed by the freez= 
ing of the melted snow water of the top of the bed, 


for in the middle of the day, the sun is powerful, and 


the water produced by its action falls over this place, 
in cascade, but is frozen at night.—The Gangotri 


Brahmin who came with us, and who is only an 
Gg 


upwards of a mile and-a,half, at the short horizontal distance of 


wer 
Paces. 


1445 
854 
oll 


118 


A SuRVEY OF THE 


illiterate mountaineer, observed, that he thought 
these icicles must be Mancpe'va’s hair, from 
whence, as he understood, it is written in the Shastra, 
the Ganges flows.—I mention this, thinking ita good 
idea, but the man had never heard of such a place, 
as actually existing, nor had he, or any other person 
to his knowledge, ever been here.—In modern times 
they may not, but Hindus ef Research may formerly 
have been here, and if so, I cannot think of any 
place to which they might more aptly give the name 
of a Cow's Mouth, than to this extraordinary De- 
bouche.—The height of the arch ef snow is only sufe 
ficient to let the stream flow under it. BlocKSoF snow 
were falling about us, so there was little time to do 
more here, than to measure the sizeof the stream,— 
Measured by a chain, the mean breadth was 27 feet.— 
The greatest depth at that place being knee deep, or 


18 inches, but more:generally a foot deep, and_ rather 


less just at the edges, say 9 or 10 inches.-however,: 


call the mean depth 15 ‘inches.—-Believing this to be, 


(as I have every reason to suppose itis), the first ap- 


pearance of the famous and ‘true Ganges in day light, 


saluted her witha Bugle march, and proceeded, (hav-= 


ing to turn a little back to gain an oblique path), 


Paces. 
Wn 


to the top of the snow beds having ascended it, to . - 


the left. 


Degrees. 
nA 
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Pacts, Dexrees. 
( TrAAY 


4 Pretty strong ascent up to the inclined bed of snow, 
This vast collection of snow is about 1} miles in 
width, filling up the whole space between the feet of 
the peaks to the right and lefts we can see its surface 
forward to the extent of 4 or 35 miles or more, to 
where its it bounded, on the left, by the feet of the 4 
Saints, and to the right, by snow spurs from other 
mountains beyond mount Moira: these last spurs ra~ 

_ ther overtop the feet of the Saints, and to them, and to 
the place where we judge there is a ridge, is all ase 
cent over snow.—Pyramid peak. 236—Mount Moira 
£80—St, George 129--St. Andrew 136....4.04+600+2 1400 144 

Ascent of the sume kind—generally acclivity we but we - 

| pass over small holiows in the snow, caused by its 
irregular subsiding.—A very dangerous place; the 
snow stuck full of rubbish, and rocks imbedded in 
it.—Many rents in the snow appear to have been 
recently made, their sides shrinking and falling in. 

A man sunk inte the snow, and was got out not with< 
out some delay.. The bed of the Ganges is to the 
right, but quite concealed by the snow ..-crccceecces 309 do. 
In high hope of getting on to what may be at the top 
of the acclivity, we have come on cheerily over the 
hollow and treacherous compound of snow and rub- 
bish, but now with bitter regret, we both agree that 


to go on is impossible! The sun is melting the snow 
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on all sides, and its surface will not bear us any 
longer. I have sunk up to my neck, as well as others. 
The surface is more and more ragged, and broken 
into chasms, rifts, and ravines of snow with steep 
sides.—Ponds of water form in the bottoms of these, 
and the large and deep pools at the bottoms of the 
snow hollows, and which were in the earlier part of 
the day frozen, are now liquid. It is evident, from 
the falling in of the sides of the rents in the snow, 
that there are Hollows below, and that we stand on a 
treacherous foundation —It is one o’clock, and the 
scene full of anxiety and awe. The avalanches fall 
from mount Moira with the noise of thunde?, ahdswe 
fear our unsteady support may be shaken by the 
shocks, and that we may sink with it, 

St. George’ 130 43 altitude 17 49 

“Pyramid 95533 do. 26.49 


Inclination of the snow bed about 7, what appears the | 


highest part of snow bed, ahead 155—Altitude 7. 


No time to'take more’ co. eVaeee se cecedieeeSetie ss GL497%. 155 


6156 


Anp here we were obliged to return! Had it been possible to have 


got across the chasms in the snow, we would have made every exertion, 
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So anxious were we to: get forwards but onward; their sides. were, so 
steep, and they appeared: of such great depth, that. I do not. think it 
would be possible to pass. them, (this year at least), even if the snow 
was nol, as at this hour,’ soft, and the bottoms of the chasms filling with 
water. Be that as, it:may, they are now utterly impassable... At. this 
season snow must fall here, whenever it abe Below. so that it does not 
acquire such hardness on the top, asit does on the avalanches. we have 
hitherte passed, where ne new snow at present falls.—- We now set out 
en our return, and not too-soon, as we found, for the snow was so soft, 
andthe increase of the water: so great, that though we went with the 
most possible expedition, it was only by 27 hours hard labour of wading, 
and fleundering in the snow, and scrambling among rocks, where they 
would giye a footing,..that we reached the turf, tired and bruised with 
fails, and the skin taken off from our faces and hands by the sun and 
“rying wind of these elevated regions. 


Ir now remains to give some account of this bed or valley of snow, 
which gives rise to the Ganges. It appears that we passed up it, some 
what more than a mile anda half—From our last station, we could see on» 
wards, as we estimated, about 5 miles, te where there seemed to be a crest 
er ridge of considerable elevation, though low when compared with the 
great peak which flanked its the general slope of the surface of the snow 
valley was 7 which was the angle of elevation of the crest, while that of 
the peak St. George, one of those which flanked it to the left, was 17 
49.—In the space we had passed over the snow bed, the Ganges was not 
to be seens it'was concealed, prebably, many hundred feet below the sure 

Hh 
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faces we' had a fair view onward, and: there: was no sign of the river, 
and I am-firmly convinced that its first appearance ta day. is ‘at the de 
bouche Wihave described; perhaps indeed, gore of those various chasms 
and rents inthe snow bed, which intersect it im all sort of trrerular direce 
tions, may occasionally let in the light on some. part! of the bed of the 
stream, but the general line and direction of dt'could only be guessed at, 
as: it 49° altowether “here far below: the broken snowy surface.—The 
breadth:of'the snow valley or bed is about a mile and a half, and its 
length may be64 or 7 miles from the debouche:of the river, to the summit 
of:the slope, which terminated our views as to the depth:of the’ snow, it 
is impossible to form a correct judgement, but it must be very great—lIt 
may easily be imagined, that a large supply.of water is furnished at this 
season, by the melting of this vast mass in the valley, ‘as well as by th~ 
melting of that of the ‘gfeat peaks which bound it, Brom their ‘bases, 


torrents rush, which cutting their way under: snew, tend to the centre 


of the valley, and form the young Ganges, which is further augmented | 
by ‘the waters which filter through the rents, of the snow bed itself—In 
this manner, all the Himalaya rivers, whose heads I have. visited, and ' 
passed: over,:are formed; they all issuein a full stream fram under thick - 
beds ofssnow, and differ from the Gangés, inasmuch as their streams . 
are less, aad go-are their parent snows.-On our return down the snow ’ 
valley;:we passed nearer to its North side than in going up, and saw. 
a very censiderable terrent cutting under it from the peaks; this was . 
making its way 4 the centres at times, we saw:il through rents in the snow, . 
and atothers,;:only heard iis noise; as there must be several more such > 


fseders, they will be fully sufficient to furm such a stream.as. we observe - 
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ed the Ganges to'be at the debouchiay. in the space’ of 6 or' 7 milesi2g 
J amofully satisfied, that if we;could bave'gone -further,/ that we should 
not haveiagain seen the river, and thatits appearance at Mancpwva’s haix, 
‘or whatever 'we may choose’ to call: it, -was the real.and first debouche - 
iof the Bhd gtrathi.—AllI regret, is, that we could not go to the ridge, to» 
See what'was beyond it.) Psuspect there must bea descent, but over 
long and impassable wastes of snow, and not: in-such a direction as: 
‘would lead direct'to: any plains, as: the course to bring one to such plains 
would be to the N. Kast or North, whereas the line of: ‘the rivers COUrSe, - 
‘or rather of the‘ridge-in front, wasto the 5. East, parallel to. the run of | 
the Himdlaya, which is generally from S. B..to N: W. Immediately. 
in front of the ridge, no’ peaks were seen, but on its S, E. flank, and 
at the distance of about. 18: miles, a-large snowy peak appeared, so - 
that I think there-can be:no plain within a considerable distance of the 
5. E. side of the ridge: if there be streams from its other side, they must 
flow to the S. Wast:—A ffer all, Ido not know how weshould have existed, 
ifpwe had been able-to go to the ridge, for:we could mot have arrived 
there before night, and to pass the: night: om these extensive snows, . 
without fireweed or shelter, would have-cost some of us our: lives, but of 
that we did not then consider much, (if we could have gone, we would). 
We had only-a few trusty men: with.us, and ashortallowance of grain for 
them, for this and the-following day, and had sent orders to the people left : 
‘at Gangotri, to make their way back towards Redtal, leaving ‘us what: 
grain could be spared, and to forward on .what: they might meet; as 
I bxpéetedl some from Revztal, from whence we were supplied during 


dur absence from it, of altogether 28 ‘days.—I ‘cannot suppose that by 
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this way, there can be any practicable or useful pass.'to’ the Tartarian 
districts, or doubtless the people would have found it, out, and used : it, 
as they do that up the course of the Jdhnavfé:) While I give:itvas ‘my 
opinion, that, under any circumstances, the crossing of the ridge must be 
difficult, ‘I would by no means wish to be understood to assert, ‘that 
I think it impessible, under more favorable’ circumstances, and ina 
year when less: snow has fallen than in the presents; but i seriously 
declare, that situated as we were, it was not possible for us to go further | 
than we did, and that it was with great difficulty we got back. 

Ir is ‘now to be considered, if the supplies of water, produced as 
above. described, are sufficient to form a stream of 27 feet wide, and AS 
inches (mean depth) at the debouche.—It has been stated, that at 
Gangotvi, the breadth of the river on the 20th May, was 43 feet, and its 
depth 18 inches.—The distance thence to the debouche was 22,629 
paces, which I reckon about 11 British miles. In that space, it received 
some supplies, as mentioned in the notes, but they were not abundant.— 
Thus the quantity of water is diminished nearly one halfs but itis to be 
remembered, that on our:return to Gangotré, on the 2d June, the bulk 
of the river was considered as being doubled, it being 2 feet deep, and 
aiso much wider, so that on the 3ist May, we may suppose it to have 
been 21 inches deep, and perhaps 48 feet wide at Gangoirf. It is with 
this mean size, that the cémparison. of the difference of its bulk at 
Gangotri, and the debouche, must be made3 the proportion thus 1s, 
that the bedy er quantity of water would be at Gangotri almost treble 
to that at the deboucke ; but allowing it to be only double, in. this Il 


miles, it will be evident, that in 5 or 6 miles further, there can be little 
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or no water in the bed, under the snow, and, consequently, that the most 
remote rill, which contributes under the snow, to the first formation of 
the Ganges, cannot be more distant than the ridge; soI think it may be 
allowed, that such first formation is on the hither side of ihe ridge, and 


not at any Jake, or more distant place beyond it. 


InpeEp, considering the large supplies which the snow valley furnishes, 
I rather wonder that the stream was not larger, when I measured it at the 
debouche.—W hether there are any boiling springs under the snow, as 
at Jumnotri, I do not know, but swppose there are not, as I did not see 
any smokes a steam, however, there may be, and the steam may be con= 
densed ere it can appear.—I imagine, that the season of the rains would 
be, in one respect, the most proper to attempt the passage of the great 
snow bed; it may at that time be reduced in thickness, but I have no 
idea that it ever melts away; yet, in the rains, it perhaps will not be possi- 
ble to ford the river above Gangotri, which must frequently be done, 
af the smaller avalanches, on which we very frequently crossed it, are 
melted. In the rains also, there must be greater hazard from the falling 
of the rocks, and slips. of the mountain, for the melting snow forms 
many rills, which undermine the rocks, and set them loose, and it is not 
possible to avoid a large fall of the mountains side, if one should unfor- 


tunately be in the line of its direction, when it comes down, 


I mave preserved specimens of the rocks of which these peaks are 
composed, also of the different sorts of pines which grow at their bases. 
Above Suc’hi, and Jhala, the country is not inhabited, nor is it habitable 

1 i 


a) 
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beyond those places, except at the smail village of Durdéh, whick 
is now deserted.—Tuwarra, Suc’hr, and Jhala, are'very small and 
ruinous villages.—Reital is a pretty good village of about 25. houses, as 
is Salung, and there are 2 or 3 more in that neighbourhood.—I_ found 


the inhabitants civil and-obedient. 


Tu people of Rowaen are, m general, much inferior in appearance 
to those of Jubul and Sirmour, and the more western mountains; indeed, 
with few exceptions, they are an ugly race, beth men and women, and 
extremely dirty in their persons. They complain much of the incursions 
of the banditti from the western parts of Rowaen and Busahir, who 
carry off their sheep in the rains; but, from what I can learn, they 
in turn plunder their eastern neighbours of the Cédar-naé’h districts, and 
they pride themselves on the long journeys they make in their sheep 
stealing expeditions.—The proper time for those forays is the Jatter end 
of the rains, when the suow in the defiles is much reduced.—-The women 
dnave not here, as to the westward, a plurality of husbands. I saw no 
fire arms among the inhabitants, nor swords or war hatchets; their 
weapons are bows and arrews.—The climate of Rettal, is, at this season, 
very pleasant, and the price ef grain is not bigh, but it is not abundant, 


—The corn is cut in the beginning of June. 


Wo volcanos were seen or heard of in these mountains, whose com- 
position is granite of varicus kinds and colours.—No shells or animal 
remains were seen—The magnetic variation was small, and differing 


‘little, if at all, from what it is on the plains of the upper provinces it is 
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from 40 to 1 and 2 according to different-needles, and is easterly, by 
which I mean, that the variation must be added to the magnetic azimuth. 
The diurnal small changes in the barometer were perceptible, the 


mercury always falling a little before noon, as in the plains. 


Havins received new thermometers from Calcutta, both long and short, 
I found that they gave the same boiling point, but the Ehepmometer I 
had last year, in Busahir, &c. chewed the boiling point 9 or Qu. below 
the new |ones.—I always suspected the thermometer, but had not then 
a better. It boiled in the Panwei pass in the Kunaur and Busahir 
snowy mountains at 188 at my camp a little above the lower line of snow, 
on the 24th..June last, se that it should have keen 190, or 99 lower than at 
the seaside, Bears abound in the higher mountains, also the Goorul 
or Boorul, an animal between the deer and goat, and the Pheir, 
Jarger animal of the same kinds Dhave presery ved the skin, horns and 

res of the head of one shot near Jumnotri. Near -the villages, where 
snow lays a great part of the year, there are abundance of the 
Monaul. Pheasants and Chakars. In the lower mountains, there are 
black partridges, and tigers, leopards, and bears, I never saw apy 


snakes in the cooler regions. 


Jr was remarked above, that the snew en the great bed was stuck 
as it were with rock and rubbish in such a manner, as that the stones 
and large pieces of rock are supported in the snow, and sink as it sinks; 
as they are at such a distance frem the peaks, as to preclude the idea 


that they could have rolled down to their present places, except their 
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sharp points had been covered, it appears most likely that the very 
weighty falls of snow, which there must be here, in the winter, bring 
down with them pieces of rock, in the same manner as a larger snow 
ball would collect gravel, and carry it on with it in its course.—Masses 
of snow, falling from the high peaks which bound the snow bed, if they 
chanced to collect more, and to take a rounded form, would have a pros | 
digious impulse, ‘and might roll to the centre of the snow yalley, loaded 


with the pieces. of rock they had involved, 


Ir is not very easy to account for the deep rents which intersect this: 
snow bed, without supposing it to be full of hollow places,—It struck us, 
that the late earthquakes might have occasioned some of the rents.—I 
never saw them before on other snow beds, except at Jumnotri, where 
they are occasioned by the steam of the extensive range of boiling 
springs theres perhaps, there may be such springs here alsos they are 
frequent in the Himdlaya, and one might suppose they were a provision. 
of nature to insure a supply of water to the heads of the great rivers, in 
the winter, when the sun can have little power of melting the snow 


above those deep recesses. 


I wizi now proceed to give some account of the course of the river 
Jumna, within the mountains, and of ils spring at Jumnotri, which I 
also visited this year; the above remarks, respecting the Ganges, having 
already swelled this paper to too great a bulk, I wilk make those, regard- 
ing the Jumna, in as few words as possible-—In the maps published 


ten years ago, the Jumna is laid down as having a very long course 


‘Rivers, ‘Gancus ano Jomna. ‘129 


‘from the latitude 6f B44; from what authority, it is difficult to guess, ‘for 
much ‘ds has been*surmised and ‘written respecting the head of the 
Ganges, I cannot find any accounts of that of the Jumaa.—tt was not 
‘known, until the year 1814, that the Jumaa, properly so called, was a 
comparatively small ‘river above its junction with the Tonse in the 
Din, and I believe the existence of the latter river, though fully treble 


the size of the Jumna, was unknown to Europeans. 


Tue junction of the Tonse and Jumna takes place at the N. W. 
end of the Dun valley, in latitude 30 30, where the large river loses its 
name in that of the small one, and the united stream is called the Jumna. 
The course ‘of the Jumna from Jumnotri, which is in latitude 30 59, 
beine generally ‘south 50 west. It is fordable above the confluence, 
but the T'onse is not.—Not having yet visited the sources of the Tonse, I 

_ am not certain whether it rises within the Himdlaya, as the Bhd giratht 
) does, or at its S. W.. or exterior base like the Jwmna; but the latter I be- 
Vieve to be the case. I apprehend, that three considerable streams, which, 
like the Jumma, originate from the south faces of the Himdlaya, in the 
districts of Barasa, Lewlowari, and Deodara Kowarra, join to form the 
Tons2; and it receives a considerable accession of water from the Paber 
river, which I imagine to be equal in size to any of the three above-men= 
tioned feeders. Respecting them, I have at present only native informa- 
tion to guide me, but of the Paber I can speak with more confidence, for, 
when in June 1816, I penetrated within the Himdiaya, by the course 
of the Seélej, I found that the north bases of many of the snowy peaks, 
seen from the plains of Hindustan, were washed -by that river.—lIts 

K k 
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course, in the province of Kuwnaur, in latitude 31 3i , and longitude 78 1g 
being from east 25 S. to 25 to the N. of west. In this position, 
the Setlej is bounded both te the N. and S. by high and rugged 
snowy mountains, from which many torrents descend, and increase its 
bulk.—Leaving the left bank, and hed of the river, I ascended the snowy 
range, of which it washes the north base, and crossed over it on the 21st 
June 1816, at 40 minutes past 11 o’clock, in the forenoon, during a heavy 
fall of snow, being the first European who effected a passage over the 


grand Himdlaya ridge in that direction. 


On surmounting the crest of the pass, I found that the Indravatt 
river, which is a principal branch of the Paber, originated from the 
snows, on which I descended, on the S. W. or hither side of the ridges 
and 1 followed its channel, to the place where it joins the Paher, which rle 
yer must have its beginning, in like manner, on the,same side of the ridge, 

as I was informed by the people of the country it had; and .T am. nearly 
| certain itis the cases and it is most probable, thatvall the, streams whicl, 
form the Tonse, do, in like manner, descend from the south west side 
of the fronting snowy range, the north east base of which is washed 


by. the Setlej, as above mentioned. | 


However, I intend to explore the sources of the Tonse, as well as of 


the Setlej, and Ja@hnava rivers.—But to return to the Jumna. 


Tue route from its confluence with the Tonse, in the Difn, is thus;— 


to Calst four miles,—a large village immediately within the mountain of 
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Jaunsar, of which district it is esteemed the capital—It is situated 
between two high and steep mountains, and onthe Omla, a small river 
which joins the Jumna.—Calst is a place of some little trade, as the 
people of the neighbouring mountains bring to-it.their productions, and 
exchange them for cash to pay their rents, and a very small quantity of 
the produce of the plains—On the march, the Jumna is forded above 
its confluence with the Tonse. Carriage cattle may go to Calst, but 


further within the mountains, every article is carried on men’s backs.— 
Latitude of Calst 30 31 24. 


Se wes ist Calsi, to Bawrat Fort. 

Total distance 24,511 paces. ) 
~ 6000 paces of exceedingly steep ascent of the mountain, on left bank of 
the Omla ;—2600 easier, to the village of Khuny on the ridges remainder, 
along the mountains side, with occasional ascents and descents, to the 
- foot of the peak of Birat, which rises conically above the ridge ;—1800 
vaces.of the steep ascent up it to the fort, which is a small double 
enclosure.—It was abandoned by the Gorc’ha garrison, on the approach 


ef a force under Colonel CaRrENTER. 
& 


‘Tue height of Birat above Seharanpur, (which is visible from it), 
is 6508 feets it commands a noble view of the snowy mountains, and 
the various intermediate ranges, as well as of the Dun valley, and the 


plains on both sides of the Jumma, 


InvaLips frony the plains, requiring a change of climate, may find it at 
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Birat.—in the winter, the fort is’ almost buried ' in snow, ‘which ree 
mains in shady places, and on the northern ’side’ of the peak, till the 
beginning of April; but snow seldom falls later than the last week of 
March, at whieh season, while I was in the fort, there was a shower 
which covered the ground to the depth of 2 inches:—the peak is a bare 


slaty rock, with some quartz intermixed, 


Br March, 1817.—Birat to Mitra. 

Total distance 4 6, Lo 5, narrow path along the mountain’s side, then’a 
steep descent of 2, 1 to Murlang, a small village ina glen, on the Silgad 
rivulet, which falls into the Jwmna three Je to the east.—No grain here. 
Lat. observed 30 36 53. 


/ @ 
Thermometer at noon 78. It was yesterday, at noon, at Burat 50. 


30th March.—Murlang to Cot’ha. 

Total distance 9. 5.o-Pioceed 25 miles down the bed of the Silgad to — 
the Jumna,—then leave it, and cross a ridge, and go up the bed of the 
Jumna, to the confluence of the Cunfi river, which joins it from the 
Keinah peak to the west.—That river is about 60 feet wide, and 14 and 2 
feetdeep. The Jumna is 90 feet wide, 3 to 5 feet deep, rapid, and not fordable. 
-—The rest of the path is a long ascent of the mountain, above the right 
bank of the Jumna, to Cot’ha, a village of 10 houses, about 3000 feet above 


the level of the river.—A fatiguing march,—heavy rain,—no grain here. 


Bist March. —Cot ha to Lakha Maridal. 
Total distance 8. 7, —For 6. 7, the path lies gene: cally along the side 
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of the mountain, with occasional strong ascents and descents; 1. 5. 
of very steep descent into a dell, the-rest lighter descent, flat and ascent 
from a rivulet to Lak’ha Mandal, on the right bank of the Jumna, and 


about 300 feet above it. 


Lak’ha. Maral is a place.of some celebrity, in, Hindu story, as hav- 
ing been one of the temporary residences of the Padus; and tradition 
says, that formerly there were a great number of statues and, temples 
here, but I imagine the greater part to have been buried by the slip of 
the side of the mountain, at the foot of which it is situated. —Several 
pieces of cornices, entablatures, and other ornamental. fragments of 
buildings, are seen projecting above the soil, which buries the remainders 
they are of black stone, and the carving of the ornaments.is very well 
executed. There are also two statues of Buim and Argun, of the size 
of life, which are half buried in. the soil; and a prodigious number of 
small idols are deposited in a little temple, which is the only one now 
remaining, and which does not appear to be of any remote antiquity.— 
Tie ignorant Brahman could give no account of the builder ; he declared, 
as they all do, when consulied on such subjects, that itis not of human 


workmanship, but was built by Buis, countless ages ago. 


Ir does not appear that pilgrims now resort here; the place is nearly 
desolate; itis surrounded by high rocky peaks, and may have been chosen 


as a fit seat for gloomy and recluse superstition. 


Witsin the temple, there is a large slab of blue stone, inscribed with 
L 1 


134 A SuRVEY OF THE 


Hindu characters; I cleaned it, and took off a reversed impression, as well 
as circumstances would allow, and sent it to Colonel Mackenzie. 
_ Latitude of Lak’ha Mandal 30 43 24. 


Lak’ha Maxdal, to Bancaulé. 

Distance 3! 52. Ghadival descent 14 miles to the Ricnar river, which 
is the boundary between Sirmor, and the Rewaen district of Gurhwal.— 
It has a course of about 10 miles from the N. W. and joins the Jumna 
here.—From the river, a very strong ascent of 11 mile wp the mountain, 
to a crest called Gévda Ghat; three obliquing to Bancault, a village 
of 20 houses, with a temple ;—it is on the mountain’s side, and about 3000 
feet above the Jumna.—No grain to be had here, as at other places ;—I 


planted potatoes. Rainy weather ;—no latitude. 


3d April, 1817.—Bancaulé, to Paunti. 

Total distance ae I by the wheels in paces 25,108.—To the bed of 
the Jumna 3. 3 mostly oblique descent, though steep in some places above | 
the right bank of the river. Here are very high and steep precipices, from 
which large blocks of granite have fallen into the bed of the river, which 
forces iis way through and over those obstructions with much violence 
and noise. After passing over the rocks by the river side for half a mile, 
we leave it, and climb the right bank, by an exceedingly steep ascent, to 
the Tocnt Ghati, which overhangs the stream, and is about 1000 feet 
above it.—Hlence, descend a mile to the Camaulda river ; cross it on trunks 


of trees laid across, a little above it’s junction with the Jumna. 


Rivers, Gances and JuMNA, 135 


Tae Camaulda is the largest river which the Jumna receives above 
ot 
the confluence of the Tonse; its course is from N. 10 west, down the 


Rema Serat district, which is a small valley, and is reported to be insome 


places a mile wide, but it is now overrun with jungles, full of wild 
beasts.—The Camaulda, now swollen by the rain, is about 70 feet wide, 
and 23 feet deep, and very rapid. Immediately on crossing it, the coun< 
try up the Jumna assumes a more pleasing appearance; the mountains 
which bound it, though very lofty, do not rise so abruptly, and several 
small villages are seen on their lower slopes. On the right bank of the 
river, there is a slip of level ground 3 to 500 yards wide—The summits 


of the mountains are covered by cedars and other pines, and the snow 


yet lies on them. Proceed by the river side to Paunti, a village of 20 
houses, pleasantly situated about 400 feet above the Jumna.—The march 
was long and fatiguing, as it rained the whole ways the loaded people 
did not arrive ull after dark.—At this village, I got supplies of grain.—- 
The country I have passed through from Calsi is nearly deserted, on ac- 
. count of famine, caused by the crops of last year having been destroyed 
P by the hail, in October.—Aware of this circumstance, I have, brought 
grain with me from Calsi, and subsisted my followers with it. 


Latitude of Paunti 30 48 08. 


Sth April, 1817.—Paunti, to Gira. 


Total distance 7. piliol miles parallel to the Jumna, and descend to 


| its bed, where the stream from the Banau! glen joins it.—Leave the 
Jumna, and proceed three miles N. W. up the Banaul river.—Then as- 


cend the south face of the mountain to Grra, a village of 10 large 
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houses pleasantly situated, and sheltered from the northern blasts, . This 
district of Banaul is about seven milesin length; the N. W. endis closed 
by a high rocky mountain, where the stream arises, which waters the 


bottom of the glen.—Several villages are seen placed in advantageous 


situations on the sides of the mountains, the soil of which is fertile; 


wood, water, and grain are abundant. 


As I learnt that much snow yet remained on my route forward, I 
halted here some days, to give it time to melt, and to refresh my people, 
who were harassed by the journey from Caist, for 1t had rained every 
day, and they had been sparingly and ill fed, and also to take the ratcs 
of my chronometers.—I took two immersions of Jupiter’s satellites, as 


follows: 


9th April,—2d Sat. Observed immersion at mean time 14 41 55 5 
7 The same was observed, at the Mad- 


ras observatory, at. 201 MC EME: Daiead tsbuas 


ere ee 


Differences of the meridians ....... i 07. 40 3 
Longitude of Madras.............. 5 9] 1&&.., 


Sa See 


Ditto of Gitra-.3 1H). Je We. 5 18. 33 7 
The observations, at both places, are 


“hoted as clear and good. 


Rivers, GancEs AND JumNaA, 137 


10th A pril,—Ist Sat. Observed immersion, but nota good 
observation, mean time ......... 14 09 97 
4 


Same at Madras observatery »..... 14. 17 95 4 


Longitude by Ist'Sat... .0coee eee. & 13° 15 6 
Ditto. « e090 2d ditto eo 8 Od i © e280 2 i 13 33 rf 
Mean by immersions. «++. rene bicBanks Shu8 


Latitude of Gira a US SR 30 52 08 


12th. April, 1817.—Gra, to. Thetnno. 

‘Total distance 8 miles.—Down the N. side of the glen, and pass 
through the villages of Bisdt and Dévadlt, to Dalit, a large village, 
4. 6 6.—Pioceed parallel to the Jumna, but above it, i 6, and descend to 
the Badd! river, which comes from a glen similar to that of Bandl, but 


is longer, and contains more and larger villages, 


Tux river joins the Jumna heres it comes from the Céddra Canta, 
a large mountain covered with snow, and its course is from N. 15 west3 
breadth about 40 feet, depth 14 and 2 feet. Proceed 14 miles further 
to Thdnno, ‘a small village, 400 feet above the right bank of the 
Jumna. 


Mm 
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Tue road to-day, chiefly ona gradual descents path, good and plea« 
sant.—The Jumnotri. snowy peaks, seen up the river, have a noble 
appearances the eastern peak bears 56 17 N. E:~its altitude 8 16, 

Thdnno appears to be 4083 feet above the level of Seharanpur. 

Latitude observed 30 49 12. 


13th April, 1817.—Thdnno, to Catnaur. 

Total distance 4. 2, —S.eep descent to the Jumna, and cross it on a 
Sangha, which consists of three small spars and some twigs bound toe 
gether, and laid across in the manner of a hurdle.—The Sangha is in two 
portions, being laid from rock-to rock; one is nine paces in length, and 
the other seven, the breadth of the river being about 40 feet; but it is deep, 
being confined between the rocks, through which it falls like a cataract. 
The water nearly touches the bridge, which is a bad one.—Some of my 
goats fell through it, and were drowned,—Above this'place, the bed of the 
Jumna is much en the stream bounds from -roek to°rock, and) for 


‘ye 


the most part, is a series of small cataracts. 


A mile beyond the Sangha, cross the Stiba, ‘a’ small river | fron: the 
glen of that name, and proceed to Catnaur, a small village 500: féet 
above the left bank of the Jumna; up the Si/ba glen is a convenient 


pass over the ridge, which separates the Ganges and Jumna. © 


Tug path to-day chiefly ascent and descent, and very rough and— 
steep in most places; and hence, forward, the features of tle mountains’ 


_ bear a harsher appearance, there peing generally mural precipices rising “ 
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from the bed of the Jumna to the height: of.1500 to 2000 feet, either 
on one side or the otlier,— The summits of the mountains all round, are 
deép in snow.—A’ stream: from a’ peak called Dallia Cursu, joins the 
Jumna here, from ‘the S.-i : | 

») Yaatitude observed 30 5168500 


As no grain was to be had here, I was-obliged to march, in the afters 
noon, toa very large village called Pali, situated up a wild glen3; this 
was a good deal out of! my route-—The. inhabifants. of Pd, and the 
neighbouring villages, have been noted for a;rebellious spirit against both 
the Gur’hwal, and Gorc’ha governments.—They had cut off-several parties 
of thé Raja’s troops, and surprized and destroyed» a):complete company | 
of Gore’has, several years ago, for which they were punished by~a force 
sent dfrainst-them’ under the brave chief B’hacti T’hdpa.. On my arrival, : 
_ they refused to sell me any supplies, and expected to have had trouble. 
However, towards evening, we came to a better understanding, and I got 
abundance of grain,—The village consists: of about fifty large houses s 
the inhabitants are stout and hard: featured, .and> the -women generally: 
have light complexions, and agreeable countenances.—In the morning, I 
went down:the glen 14 miles, and then along the right bank of the Jumna, 
- but high above it, by a: difficult and: very unpleasant pathway overs: 
hanging its in one place, I was obliged to go. with great caution, and. 
bare footed, for a false step wouldibe fatal.—The precipices, on’ the’ oppo-= 
site side of the river, are-quite perpendiculars: and on this, exceedingly 
steep, “After passing the worst part, descend to O7’ha GAur, a hamlet of 


three huts only, in’ a’ dismalsituation, at the feetiof steep and lofty clitis,;— 
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the rocks hurled from which, by the earthquake of 1803, ‘buried a small 
fort and village, which once stood here:—dreadful mementos are seen in, 
these mountains, of the effects of that catastrophe. Under O7ha Ghur, 
a stream falls into the Jumna, and several cataracts are seen falling:, 
among the surrounding precipices.—There are some hot springs at the 
bed of the Jumna, which is 400 feet below the hamlet. 

Latitude observed 30. Ze a7, 


Ldth Apel 1817,.—O/°ha Gini to Rand. 

Total distance 4. = —Iu paces 91,815. 

2655 paces aloug the mountain’s side, and descent to the Jumag.— 
Cross it.ona Sangha:of 2 small spars; its length 20 feet, breadth about, 
25 feet.—The river rushes with gréat violence. under the Sangha, and., 
nearly touches it.The general breadth of ithe. stream: is greater, but it. 


is here confined between two rocks, 


1200. paces, by ‘the margin:of: the rivers the rest, for the most sae: 


ascent, and in’some places very steep and. nisgon 


oBbeinl off is ‘a «small lang woh 1S ccaunel about 800 feet ‘above the: 
left vbank of the! river, on the slope of the) mountain ;—the general 
lower .line of snow on it, does net appear to be more than:1000 feet 
abovethe village. The opposite bank of the river-is composed of yellow | 
granite precipices, rising murally from the stream.to the height of about. 
2500) feet, or more.—The’ courses of -the. rock: ‘are: disposed almost 


horizontally, as. high’as.1000. feet. above: the -river3; but, towards the , 
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summits, they appear tolinclinein an dngle of about 35) the apex being 
to the south west.—Neavy storms of hail and thaadero | 


27 Yor reese. , 
on . 2 ¢ hig bs iwac D LENA 


16th A pri, 1817.—Raud, to Banndsa. 


Distance 7839 PAGES baw dloidwe: lanin 1 Yo: 


— 684 
paces further descent to the Buiha Gangs wiver, which has: a course of 


Be ens and descents to the small) ee, of + Bar’, 2356) paces 3- 


about 8 miles:frobm the snows to-the right situs in 2 streams, each.3 paces 
wide, and-I8inches:deep, and joizs the dame ;--1480 paces of exceed- 


ingly steep ascents tlie xemainderyascents and descents, and difficubtroad, = 


Cross the Junna en a Sarghd; and also the Bannd‘sa river, which is 


about two thirds of its size, and. joins it here. -Aseent to ‘Banndsa, 


a small village, at the footof'a rocky mountain, a: fall from which, last 


year, destroyed half the village. Anele ‘of altitude*of the moutitain 
40 55—Among the cliffs, arid on the sutmimit, I observed; with-a telescope, 
imany of a species of animal, péculiar to these elevated regions’ it is 
called Pheir, and as‘a mountaineer in my service succeedéd’ after many 
toilsome chaces in shooting ene ef them, I can give a description of its 
dimensions. | lo. E 

feet inches 


eneth, from the tip of the nose to end of the tails ‘thé ie : 
5 


of the face being II indheés, and of the tail 3 inches‘only.:... 


Pleiehil from Gheouldertootee |} Y2888 SN. AE OP BOES BOL, oO Bh S8e 
Girth, ~at- thre chest a ee 00 : ° pall, a5 eocee . @e ZT ?2 UIsIICN eieisietere 2 * I ye! 
Do. dt the WMG OL. eek eee eee RN, BTEC is alicQs Th 


‘Leneth of the hair ’at the shoulders, 8 — but on the other parts 


of the body, it is short. 
Nn 
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I preserved the skin and the bones of the head and horns, and pres 
- sented them to the. Most Nogie rHe Governor GENERAL, who, I believe, 


sent them to Sir JoseraH Banks. 


Tue face of the animal, which was a male, resembles that of the 
Nil Gdo.—The horns are’ large,’ the lower part of them stands nearly 
erect from the forehead, but the’tipper half bends backward. The hoofs, 
cloven.—The colour, that of a! camel or lion, and the long hair about 
the shoulders and neck, somewhat resembles a lion’s mane.—The flesh 
appeared coarse, and an unpleasant musky smell exhaled from it. The 
Hindustdnis would: not touch it, but the Gore’ha sipwhis, and moun- 
taineer Coolies, eat it-with avidity.o; It is: remarkable, that those people 
will not eat. mutton.. The Phewr is a gregarious: animal, and appears 
to subsist on the. short herbage at the edge of the snow.—Vhe chace 
of it, in its haunts on the cliffs and precipices, is most dificult and dans 
gerous; but, in the depth of winter, .when. the snow drives them down 


to the villages, the people hunt and kill them more easily. 


In this neighbourhood, springs of hot water are very numerous; they 
are seen bubbhng up among the rocks in various places near the rivers.— 
The heat of the water is too great to bear the hand in it for many mo- 
ments; but, having broken my long scaled thermometer, I could not ascer= 
tain its precise temperature.—The water has litle if any taste.— About 
half a mile.above its, junction with the Jumna,. the, Banndsa river falls 
from a precipice of yellow and rose coloured granite, of 80 or 90. feet 


high, in a neble cascade.—T ne breadth of the stream is. about 15 feet, 
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and it falls inte. a deep basin, which it has worn in the rock, with much 
noise. 
Tuer stream is caused by the melting of the snows on the heights 


above.. 


From tlie village, two of the Jumnotri peaks appear towering above 
the clouds, with sublime effect. Angle of altitude, (taken by reflection 


in mercury), of the east peak. 15 34 45, of the west 17 10 10. 


With April, 1817.—Bannéea. 
Observed immersion of the 2d Satellite, M. T. 17 16 05 


The same took place at Madras observatory, at 17 23 31 1 


oe 


Difference HOt 26501 
Longitude of Madras... ...0+0..5 21 14 


Wo) ofBanndsa bac hec, 6) oc. BIB (AT oD 


eee a 


Tur beginning of twilight made the observation not so- good as it 
would have otherwise been, 


Latitude observed 30 55 50. 


Tuis is not a.good latitude. The weather was cloudy and stormy, with 


showers of sleet, 
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17th April, 1817.—Banndsa, to Curgalé. 
Thermometer at sunrise 33. 

Descend to the Jumna, and cross it on a plank 124 feet long, and 
again ona plank of 10 feets—depth of the water 23 feets—beds of frozen 
snow extend to the margin of the stream. A most laborious and steep 
ascent of 675 paces, whence gradually descend, and eross the Jumna 
on a small Sangha, where it receives the Jmrz rivulet from the snow, 
whence it originates, about IZ mile to the end. tis less than the Jumna, 
which is now reduced te the rank ef a rivulet. Strong ascent to the 
village of Curgali. 


Total distance 4978 paces. 


Sror my weather and very cold, driving showers of sleet atid raing 


path, bad and slippery. 


Tue village. of Cursali contains about 25 substantial houses, and is 
“situated at the immediate feet of the Jumnotri snowy peakss but they 
are not visible, as. the near and steep part ofthe base obstructs the view.— 
Fhe situation of Cursdlé is very peculiar, and one would hardly suppose 
that people should choose te live in such a remote and coid place. It is 
the latier end of April, and yet, daily slight showers of snow fall, and the 
remains of drifts yet lie in shaded places in the village.By the sides of 
the Imri and Jumna, there are several spots of flat ground, on which the 
inhabitants cultivate grain enough for their subsistence.—To the west, 
north, and east, this little secluded place is bounded by the lofty cliffs 


of the Himdlaya ; and to the south, il is sheltered by a mountain, the north 
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face of which is not so steep, and it is clothed with trees. —All those are at 
present deepin snow, which reaches down to the level of the two streams ;— 
yet I found the place by nomeans an uncomfortable abode, for the heights 
near it, shelter it from the violence of the winds.—The sun_ is pleasantly 
warm in the middle of the day, and the progress of vegetation is rapid, 
in proportion to the length of the winter.—The rocky and snowy defile 
called es é, where the Jumna originates, is seen in. the direction 
of N. 42. east, —Distant 3 miles, 
Latitude of Cursdlé 30 57 19. 
7th April, observed immersion. of Jypiter’s Ist satellite, 5 


meat CLINE... oe OOo @5 60° @2 000 0888 Fees oo sie ei Oe 03 46: 


Et appears, no observation was obtained at Madras, on this day. 


During three days, I attempted to get some sets of lunar distances, and 
also transits of the moon over the meridian, but was constantly prevented, 


by clouds, from doing any thing satisfactorily. 


Qist April, 1817.—Cursal¢, to Jumnotri. : ? 

m yarde. 
I Flat, along the village fields; here climb a_ steep 
rocky corner, above the river’s: bed. -Jwmnoiri 


nearly 41 30—Chid ‘mountain, over which. there 


is a pass to Suc’hé on the Ganges, practicable in 

the rains, (at present it is blocked up by deep 

snow}, 128 30 SOHN BC OOCC HRC OCR RCT ey age Scr 0 3 40 
2 Steep descent through snow 1 to 5 feet deep, then flat O © 148 
| Oo 
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3 Fields—Slight acclivity, snow patches ;—abundance of 
pheasants here, chiefly of the kind called Mondl 0 0 G4 
4 Rough and rocky :—descend to the Jumna, which in 
several places flows under beds of snow 25 or 30 
feet thick.—An overhanging precipice to right.—A 
torrent, called the Bandiali, 4 the size of the 
Jumna, joins it from a cleft in the rock, and is the 
last tribute it receives.—The path to this station, en< 
tirely through snow :—cross the river twice, once on 
the stones, and once on a Snow arch............. 0 6 143 
5 At Bhairo Gha‘t¢—The crest’ of one of the steepest 
ascents, (for its length), Lever saws it is entirely up 
the snow, in which we cut steps with P’haoras 
(spades) to facilitate our passage.—There is here a 
place dedicated to Bhairo Lal, who is esteemed to 
be the Janitor of Jumnofri, and Gangotri—It is 
nothing more than a lJow building (if it may be so 
, called) of 3 feet high, containing some small iron 
tridents.—I hung a new English silver coin by a 
copper Yying"op’ one-of thems. Of). Seige. eens) Ooo (85 
6  Exceedingly steep descent to the Jumna, by steps 
cut in the snow.—A cascade of the stream cuts 
through the snow, and fails from a rock of the 
‘height of about 50 feet: :.issscuvertsitesseres 0-0 130 
ys | Stuff ascent up the snow bed, which conceals the 


river. Mxcept here, wherethe stream is visible for 
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a few yards through a hole in the snow, the 

snow bed is about 100 yards wide, and bounded 

by high precipices, from which masses of rock of 

40 feet in length have recently fallen,,.......... 0 38 Q14 
8 River as before, under the snows; here it appears 

through a deep hole, falling in a cascade from the 

reck below the snow.—KHocks on both sides, those 

fou dhe, ment Cased With, iC@.op.jsenc esa nenesenee  O-.1 159 
§  Jumnotri.—The place so called .....s2e.sssers05- O O G64 


Total miles.... 2 7 100 


Ar Jumnotrt, the snow which covers and conceals the stream is 
about 60 yards wide, and is bounded to the right and left by mural 
precipices of granite; it is 40 feet 93 inches thick, and has fallen from 
the precipices above.—In front, at the distance of about 500 yards, 
part of the base of the great Jumnotrt ‘mountain rises abruptly, cased 
in snow and ice; and shutting up and totally terminating the head of 
this defile, in which the Jumna originates.—I was able to measure 
the thickness of the bed of snow over the stream very exactly, by means 
of a plumb line let down through one of the holes in it, which are 
caused by the steam of a great number of boiling springs which are at 
the border of the Jumna.—The snow is very solid, and hard frozen; but 
we found means to descend through it to the Jumna, by an exceedingly 


steep and narrow dark hole made by the steam, and witnessed a very 
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extraordinary scene, for which Y was indebted to the earliness of the 
season, and unusual quantity of snow which has fallen this year.—. 
When I got footing at the stream, (here only a large pace’ wide), 
it was’ some time: ‘before I could discern any thing, on account 
eof the darkness of the place, made more so by the thick steams 
but having some'white lights with me, I fired them, and by their glare 
was able to see and admire the curious domes of snow over head; these 
are caused by the hot ‘steam niclting the snow over it. ‘Some of these: 
excavations are very spacious, resembling vaulted’ roofs of marble; and 
the snow, as it melts, falls in showers, like heavy rain, tothe stream which 
appears to: owe’its-origin in a ereat measure to these supplies. Having 
only a short scaled thermometer with me, I could not ascertain the pre-- 
cise heat of the spring, but it was too hot to bear the finger in for more 
thah two seconds, and must be near the boiling point.—Rice boiled in 
it, but imperfectly. —The range of springs is very extensive, but I could 
not visit them all, as the rest are in dark recesses and snow caverns.— 
The water of them rises up with great ebullition through crevices of the 
granite rock, and deposits a feruginous sediment, of which I collected 
some ;—it is tasteless, and I did not perceive any peculiar smell, Hot 
springs are frequent in:the Himdlaya, perhaps they may be a provision of 
hature, to ensure a supply of water to the heads of the rivers in the 
winter season, when the sun can have little or no power of melting the 


snows in those deep. defiles, 


From near this place, the line of the course of the Jumna is perceptible 


downward to near Lak’ha Maidal, and is 55 40S. west. It will be 
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seen by the notes, that from the place called Bhairo Ghat7, the bed of 
the river is overlaid with snow to the depth of from 15 to 40 feet, except 


at one or two places, where it shews itself through deep holes in the snow, 


Tue snow bed is bounded to the richt and left by mural precipices of 
ight coloured granite 3—on some ledges there is a sprinkling of soil, where 
the B’hojpatra bushes grow. The end of this dell or defile is closed, as 
before observed, by part of the base of the great snowy mountain of 
Jumnotrt, and which is yale from the plains. ‘Phe altitude of the part 
of the mountain, visible, is 29 48; but higher parts are concealed by the 
lower and nearer. ‘The face of ihe mountain, whichis visible to the height 
of about 4009 feet, is entirely eased in snow and ice, and very steep,—Vhe 
foot of. the base is distant from the hot springs about 500 yards, and ims 
mediately where the ascent becomes abrupt, a small rill is seen faliing 
from a rock, which projects from the snow; it is about 3 feet wide, and 
shallow, being only a shower of spray produced by the snow now thaws 
mg in the sun’s rays at noon. Above that, no water whatever is seen; if 
there were any, it would be visible, as the whole steep base of the moun- 
tain is exposed to view, directly in fronts consequently, the above rill is the 
most remote source of the Jwmna.—At the present season, 1t was not 
possible to go to it, as the snow bed was further on impassable, being 
intersected by rents and chasms, caused by the falling in of the snow, as 


it melts by the steam of the boiling springs below it. 


Herz then is the head of the Jumna, on the S. west side of the grand 
Himalaya ridge, differing from the Ganges, inasmuch as that river has 


Pp 
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the upper part of its course within the Himdlaya, flowing from the south 
of east to the north of wests and it is only from Suc’hi, where it pierces 


through the ney a that it assumes a course e of about south 20 west, 


THE fall of the Jumna, from Jumnotrt to the Dun, is very consider. 
able.—I recret I had not a good barometer, to-ascertain the height of 
Jumnotri; Thad with me an empty country made barometer tibe, with 
which I endeavoured to gain an approximate idea on the subject.—Hav- 
ing warmed and well dried the tube, I filled it gradually with mercury, 
driving out such air bubbles as were visible, and: inverted it in a deep 
cup of quicksilver, taking care not to remove my finger from the ori« 


fice, till the lower end of the tube was fairly below the surface of the 


quicksilver ;—the tube was kept in an erect position by means of a 


plumb line, 


Inch 
Tre length of the column was 20 40, which, corrected for tem- 
perature, gives 10,483 feet for the height of Jumnotri above the Seay 


taking 30 04 inches for the level of the sea. 


Tae above is only a rade experiment, but I had not the means of 
making a betters the length of the column may be depended on to the 
20th part of an inch, I think, but the probable impurity of the mercury 
may cause an error of 2 or perhaps 300 feet, 


Near 1 nocn, I look a short set of circumnemeridional altitudes of ey san 


for the latitude, as follows: 
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M 


7 19 30. 958 59 § 

Horary angle....A.—M. oy 19 0.0.55. 2 
oo OS Or’ 0. 52° 2 

0 31 On.) Ov sd hou 

PM. Se sl  O0- 55 8 

6 28 0 O 42 6 


(eens eee es 


Mean latitude of the hot springs of Jumnofri..........30 58 52 I 


re Se 
B 4 


‘Tur latitude of the small fall or rill, which may more properly be 
called the head of the Jumna, will be 30 59 06. 


Havine finished my observations by two o’clock, I set out to return 3 
the heat of the sun had then began to melt the snow. on the clifis on 
both sides, and many. rocks and lumps of snow were falling downs this 
obliged us to run with all speed down the snow bed, to get out of the 
way of these missiles:—several of the people had narrow escapes from 


the falling fragments, but no one was struck. 


Tus inhabitants of Cursalt say, that it is 17 years since they had so 
| severe a winter as the last.—At Jumnotri, the inclination of the granite 
rock is from 43 to 45—from the horizon.—The apex being to the S. W. 


or towards the plains. 


As the season was not sufficiently advanced to allow of my passing 


to the Ganges by the Chia or Cilsawm mountains, both of which are 
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at present impassable from the depth of snow on them, I returned to 
Catnaur, and going up the Shidlba glen, crossed the ridge, which divides 
the two rivers at the Jackeni Ghat, and descended by Bauna, to 
Barahat, from wheuce I proceeded up the Ganges to Reita!, and conti 
nued my route beyond Gangotri, as before mentioned, 

I shortly hope to be able to present to tlie Society, the result of my 
trigonometrical operations to determine the heights and positions of 
all the peaks of the Himdlaya, visible from Seharanpur, and also an— 
account of the sources of the Fonse and Jahnavi rivers, and of the 


upper part of the course of the Seile. 


inns 
ADDENDA. 
Neight of the Sazg?.c at Lohari Naig, above the Sea.. ..., 7389 
Below) Suché:is Bush, 2AQ88 vtian 7608 
Suche village vere tse ee Ale e002 8869 


Ridge of the mountain on which Suché stands... 12,000 
Jumnautri. ss. fe @eee @eoerensge 10,849 
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Latiudes of Places in Hindustan, and the Northern Moun- 
tains; weth observations of Longitude in the Mountains, 
according to Immersions and Emerstous. of Jupiter's 


Satellites. 


“By Caprain J. A, HODGSON, 10rn Rear. N. I. 


Places. Latitude. Province er District. Remarks. 
Reosnarterosriy niet oh iets f 
U HELL OE ee 130]55'46 ALLEL AOI Mee OCIS 'Center of the British cantonment. 
OED. BAC COREE Loe 29 26] Zag) (0 Dit! ean ee RIN Beitr Village on the road from Narba to Jind. 
Le eas ee (ZOENG DO! EV ELOS es = hs aia Balers oeheta Camp, 3 furlongs N. W. of the fort. 


Jind is the principal town and resi- 

dence of the Sik’h chief Bac’u Sinz. 
COD) oP Ee tee ZO ASE NC athal s.i. c.otals oss ooo 's Camp, 3furlong S. of the town, which is 
; the principal town and residence of 
the Si’h chief ByranSinu. It was 
one.of the marches of ‘Tarmun, on his 

ma route from Samana to Delhi. 

Narnaund, (C}.--. ----\29|18 O |Huriana, ( Brit.) .. ..|On the rpad from Jind to Hansi. This 


| latitude is by construction. 
JE ESE-C8 EBC CORSE: POM ASE COMBO Woke eee Bee Flag staff in the fort. 
Ditto. OP ee BONED 856 VDitla occe es: veninowe Qvale Center of the cantonment. 
Flissar, (Cy... 22. -.-. 2129 ae ID iors sak 5 se senacetes 5. E. gate of the fort. 
WGhGUNE 2206S. eee 293155 |Ditto ecec theese. Village. igi 
SEUGLGO Gd a ayes do.lcaie oe o's ZONES ati tlOm a) owe sre a escsia pravers = tlouse in the fort. Futiabad is mentions 
| ed in Tarmor’s march. 
BREG M(O) debe cscrect FIST NO IDillo’ focus hese o At present a village, mentioned in Tare 
| | MUR’s|route. 
PMUIRLUTS cue esi cee te j29/3129 Sers@....evseeese vee {Col. Apam’s camp at the j’hil. 
PAA Gi one ee MEMES. VIDEO. o'cinic. od ors -cis sevice iin the ‘Battei country. Col. Apam’s 
| camp iata phil. 
EINE aloes Sk koe co eI SO| SER AN | Disto + decree craved weeeee-.|Lhe ancient fort, taken from the Bat- 
, feis by Col. Apsam, but restored. 
| This is also one of Tarmun’s marches. 
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A 


nt 


Latitude. 


Places. Province or District. Remarks. 
© j ’ | Ww 
a ee eee 
Ranish, (C)ereeese es (29 (31) 4) \Serea.. coe. ... |The chief town and residence of the 


Batici chief Bauapor Kuan, ta- 
ken by Col. Apam, but restored. 
This was ene of Tarmunr’s marches 
from Batnér. 
Bainir crcccccnceseees 293440 |Bulnir ...5 oo0e+se+.|West face of the fort, now in the posses- 
{ sion of the Bicanan Reéjd—Batnir 
is well known in history, from the ex- 
traordinary march made by Larmor, a- 
cross part ef the desert to attaek it. 
It is on the east verge of the great 
sandy desert, which exteads to the 
fndus, and is in longitude 74° 12° 
kK. nearly. In Anrowsmitn’s map, 
Batnir is also called Batinda, which 
| is a large town nearly 100 miles from 
aA os eta 
My ahGite ike cats ca Wee eee LST | ELUTIaI es ee co eeeeee Camp, 400 yards N. E, of the conical 
] Ne peak of rock. 
a 
( 


TISTUNG ois'ae a0 sai eisteve JPDGEL Os a ciol ete epatsanievassites oe ee of the village, which is a large 


Bhawani, (great)...... DD UL Omar eienar tater arate Nano, 3 tomb— B’hawant was stormed 
and carried by the troops under Co- 
Jonel. Batn. It is a large walled 

village, 3 miles in circumference. 


Bere oO ae Wake kchatace Ditto ,.rocesesesesny(S. side of Biri, a very large walled vile 


4 lage. 
SGT 5 Las Watele aecrioiste | DEAS PHI aA ee ee ert tl W. side of the village, which js a 
large one. 
Gard PIPE E20 SESE: DiClO) ean ccerssye pierces ae \Large village, walled S. W. side. 
Rinolad ee Per Pee ols afer Ditto pete, ae of the town. 
M cha eee ois ole Nis ** PB Ut eit taiatis Large mosque, west end of the town. 
Mund ahal sree os boat. DELO), Oe orvisse\eiase pie .|Phe fort— Mund ahal is a village be- 


tween Mahim and £ansi. 
Dillo ..cocseeereseeys/S. side of the village between Mahim 
‘ia ct and Rhotac. 
Ditio sve eeeeceessee-(Small village near Biri. 
HD ee LOcsaretacsr ai onetetecce eit -»|Lange village N. side. 
VD GEO sia Sipcc cp kesevarc Abe TING Send OF the; hel, under the village, 
DOGO ia eiels esis ale Sere GHA ov in Lieut. Col, seared 3 jagi7, on 
ats he Hindan river. 
PROBE AGRE 0.0.0.0. e006 Manes tope at the 5. E. end of the town, 
which is large. 
Ditto ..0.0e2++++.+,+./Camp, 1 mile east of the N. end of the 
city, which is very large, and equal or 
Bareiily, aciet jae superior to Bareilly. 
cantoument) ....«. - |28}25156 5 Ditto so. op ccrs eneonees (Cantonment of Col. GArpNner’s cavalz A 
) 2 miles N. of the old fort, at the 
| west end of the city. 
* Muraddbad, (cantonment) 28150 20 °3) Ditfo .2sc0eecen+000+-(200 yards in the rear of the center of 
| the cautonmeat, 


Carcara yes OF DIOS ee. 


Bissaten vi Peis'es shee vee t% 
Nigdnd woes save pfelah 
Callowie 2. FROB ESIGN 
Gealdtild vec coco S20 AH 


Tilhar weg er ee eaete eee: 


Shatjehanper Se eerie! (APE 


Praces in HinpuStTan. - 55 


Latitude. 
fees 

Chandaust ...+ ssseeeee 98197/37 °5|Rohil’ hand .....+....|At Mr. | Boupgno’s Bungalow, from 

a IF whence the N. K. gate of the town 

of Chandaust is distant 1 mile 6 

furlongs, and bears 44° S: W. 2 

Ramnagar ores vee eee bs Mp2 28 Dit £0 ccoecesccccccse yl North wail of the ancient and extensive 

Pawo v’s fort—The’ conical mound, 


| (in height 70 feet), distant 411 yards 
a 8. 20 E. The circuit of this ‘old fort, 


| Pace nce or District. Remarks. 


now in ruins, is exactly 4 miles, and it 
had 34 brick bdstions. ° 
Césipur, (the factory ).. 2911/55 Diito . 222.002 e000004-) Lhe government’s factory in the old forts 
_which was extensive, and resembling 
, that at Rdmnagar. At the N. W. 
: end of the town, and distant ‘from this 
lm. 7 f. is another fort, of which 
| Mr, Borrow observed the latitude, 
| Haldo@ ..0- cecveeee ss 291559 [Ditto ,......-5++-+,5+-|One furlong west ‘of the town: - 


Banhera ...5 »- Basie Oe) 32 Die MELO mere atcreisia Woccnieteeete)s 14 furiongs east of the village. 

Nagina .....+.- AE heel) 26.49 DEN eine sivlewiee ee (2) tucker ngs S. E. of the town, on ie 

; py | | Murdddbdd road. 

Dhampur s+... voeeeees QHL7N13 DELS SOG RDO OO eR ais) farlongs S. KE. of the town, on the 
M unadabad road. 

Sheohard 2.02 6eve+e00+ QOL319 Peiec ca 11 furlong S. of S. W. end of the town, 

AiG eae 4s olsieis DUNSOM Mui LAC.» aes «is oie, 0) .|4 farlongs N. EK. of the villages gn the 

road to Sitdpur. ” 
Mahaulin. cies ci eneees Q7\40) 8 |Dillo ....+.+ss0004.+.\Camp, | mile east “20° s: ty the mulaee 


' on the Sttdpur roati: ° 
Sitapur, (cantonment).. » 27\33)36 +1 Dilto Sel eles) eile Sialielele elnys: SES LEC LOCD. OF the left bank of the ae, 
| . 2d line from the rear; «> °° 
Pirnagar: oe he) nie oy oe 1 \27{25}28 -5| Dilla... ss eevee sees + |S» We end of the bridge, Road tram Sitde 
iy: pur to Lucno. : 
. 27/16) -Q:9| Ditto ...-2-2...--- ,. 1A dergah at the N. end of the town. 


Biarrehy a0 co) a anes Seu 
Mb heat odd da hie) eT HOT OND Gore TANI LCLON avs velielin whet felts etskn Ber furlong N. W.- of the town. 
Lucnow, (cautonment) . - 26 5415 ac DOS AS Bon Go a Center of the'rear of the ‘S%pdhis’ lines‘of 
1 | the right battalion. 
Lucnow, (city) ~ec 2» «|26)5) hae DEO PASS Hie Re nc pate Mactxon’s house, near the resi 
dency. 
‘Salar gun... oat tl ues Dilla oo ceeevececrene|N> gate of the gunj,on the road from 
| : eyes Lucnow to Bairam ghat’. 
Bairam ghat, (cant.) ..27 135 . 5) Ditto sens seeereeey 6 - [Captain Rarer’ s Bungalow. 
Muhamimedpir s+. 20% ak 1312 |Diito.....,..:.......|5. E. corner of ‘the town, on the road 
4 ia from Bairam ghat to Sttdpur. 
Biswa wo. 2a 5 27 23 OVEN nine Ape Veoaeee s (ankiat ithe os B. end of the town. 
Nowil gunj .... «+ + ‘imu AQ. “Ditto .....6..s..e00--(bhe Sera2) in the town. This-is the 
ee road from Lucnow to Futigerh. 
Bangermow «ovesere0++}2652)53 5) Ditlo ... sees e eeee ees The west end of the towm, ° distant 6 fure 
| longs N. 40 KE. 
Nanamow..-.....- {26 52:21 5|\Doad.... .s.aec.0-.- The ferry, right bark ofthe Ganges, and 
gee 200 yards above the old mound sf a 
fort. - 


‘Khoda gunjecsesesccess(27UVSL | Ditto vo se ceeu esse vere | The Serdé in the villages, 


DatTiTuDES OF 


vatitude. 
Plaios’ Latitude 


Futiger’h, (cantonment) . .. 


Fur Khabdd 0 orccaiss cones eel 


CHUA» 06:00 +0 tore, o> (27/28) 33 
Betidh i. --oj0 000 » snc: oef27 8410 
Ahmed. gunj. .0..6 2+ |27134/57 
Bawalpur .... .- sre mate ete he LO 
Kidder pure ss «5 +004. 0100 | 27|48] °O 
Suhawuhur coe+- a. e066 /27)47140 
B D7, Da pe A » «| 27|34)27 


HG ciitio squint siacayye ee | CHISELS 
Nindauti .... ...5)+++-|27/34| 4 
Sitkeib oe isha nin 4 vas + (27/26/41 
AG a cia saps colstes ejapederene ain SEV ST EOD 


DClESAL werore'e pete ay 


RGMBUR & sds tio 5,050) 0 Ste be 


| Province or District. Remarks. 


I 9 
i 


Doab ....0.eeceeeee+--|Outside the Delhi gate, and 3 furlongs 
N. W. of it. 


IDitor eres eee Village, right bank -of the Ganges, in 


the Cadir. 
Ditto 6.06600. eeneee.| Village in the Cadir of the Ganges. 


DV GbEO SAS INE raialeis aden ecoie Gunjin the Cadir. 

Witt s-i: iiais cistedare ster aie Village in the Cadir. 

tL OWiatavernyal elo ueyavein eee Ditto ditto, 

Ditto se use ceeeees IN. W. side of the town, distant 14 
furlongs. 

Webb ONs se Sais iatecere ee eles .|Uhe old gerhi. 

DD OEO oad cite arhie nice oscinvoled Tope, 2 furlongs S. E. of the town. 

Ditto ..... slelevoversiaieciae The large, owiny. 

Ditt0 sietalcs ste vececciees (IV. W. angle of fort: 

aE tt Aes he .-e..|Lope, 4 furlongs west-of Hrra Sinn’s 


formidable ‘fort. 


Q729/14 5| Ditto .....-2se0.e+e+.-[At the id gah, 3 furlongs N. W. of 


the Tiarra’s gate of the town. 


Saidabad .. 0. «0+0++++./27/26|54 | Ditto ........ .eeeeeee.ll furlong N. W. of the fort. 
Rieti eis ecg dfeseeaeyegene Heid LDA SSIZA ADIOS Ae cssasece si wee Large village, 6 miles from Muttra. 
Banal ccs ves essai al 'o8 5\87 | Ditlo .. 0... eee eee Large village. 
Shicarpur; ane oto ones ss 0 o\28\16/38 Ditto .....0000+...22..,N- side of the place. 
AbAUIpUr . voces sien e cee : Ps AQIO VO ttO es te cia hae ek nee |Village on the road from Meerat to Pie 
| reitchut ghur. 
Dianther dss) 9: pai eants oe) ZOO WNO DULO. ves oe atone {Village on the road from’ Meerat to 
Baghput. 
DALOGG ois: c isinin aio «arsine el FDIS.) |POMLO e cceet occccies saree smal! walled town in Bégwmn Somroo’s 
Jagr. 
Sir dann pareve o-vs,0%-0 o aioe |29|, 8) LE. | Ditto vi... seseeeeoe..|Bégum Sumroo’s house. 
WDurhanna .. ....226 SOUS LO MIDE’ “i tye sie ONE 4 furlongs N. 10° west of the town, Bé- 
| gum’s Jagr. 
TE SPOUIE. F665 ho oho ene la reyes ia ya N.S SR ers et 2 furlongs N. E. of the village, Bégum’s 
Jager. 
Muzaffernagar ..0 .o+++- (29/28/40 | Doab, district Seharanpuy|2 furiongs N. E. end of the town. 
WV Gtr UT. syn. ose Re AS) PSB Le VALID Te Gr capa at a ees Village on the road from Muzafferpur 
to Hurdwar. 
SQUIUSE 6 oid a ses sain 0 le \SOIAO| |S MLO are wicca ec aclcees ae Ditto. : : j 
EDeobhumdo « oe; ee ca fsjo 3» 29/4052 °5|Dilta -..-. eee os -....|West side of the town, the Jarge old 


brick fort distant 4 furlongs N. 60 E. 


QOS LOVED Gio. oie sles wo oo De sees Camp—The mosque in the town, 4 furs 


longs S. W. on the road from Seha- 
ranpur to Delhi. 


eDUTUM ws tisly orviore joie adie’ o G29 1 As ‘5 Ditto wcoevseeveceee.. (At a dergah, 14 furlongs S. E. of the 


Rémpur ...0seece 0056/29/16] 4 
‘Ghur Mukhteser chet . | 


Camaruddin nagar.s.oe.s 


28/49/33 °7 


28 56133 5 
lly 


village, Bégum’s district. 
PROF sis sratorsre' e's woos |i furlong S. KE. of the village, Bégumn’s 
district. 
\Doadb, district Meerat ..|The ferry on the right bank of the 
Ganges. 
Ditto vreccvcccsevce+| West side of the village in the Cadir of 
| the Ganges. 
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Places. Piatetie. Province & District. | Remarks. 
° | | ay i . ff 
] 
Taisinhpur soc-sseeeoe-+{29) 232 |Doad, district Mecrat .. Village on the high bank of the Ganges. 
Bardmohdna ....-.20 ~ -|29) 7 20 Ditto HORT AS eMeeR NTE Small old town N. W. side. 
Daurala..... gecencss (29) 7 30) |Ditto sardats .|Village on the road from Meeraé to Se- 


haranpur—1 furlong §. of it. Windy, 

bad observation. 

-|Horse artillery lines—Dr. Puiziirs? 
house. 

Scite of part of the ancient city, mene 
tioned in history, as having been once 
the capital of Hindustan. It stood 
on theright high bank of the Ganges, 
and has probably been swept away by 
the river. 

At the ferry, right bank of the Ganges, 

opposite Dhardnagar.—The mosque 

there bears 76° 40° N. E. 

. |The north gate of the town, distant 3 

furlongs N. KE. - 

.{N. E. gate of the town.—This was once 
the seat of the famous Saiyads of 
Bara. 

Village in the Cadir of the Ganges. 

.|East gate of the large intrenched camp 

of Zasira Kuan, on the right high 
old bank of the Ganges. 


Meerat, (cantonment) ...|29) 1) 7 


Hastindpur .....0+0+009- 29 9 56 Ditio ©6002 02200 pee 00 o 
Dhardnagar, (ferry)..... 2916/48 ‘li Ditto savecenesveceoee 


Kaiauli, (town).... ....|2917| 3 


Jansét, (town)... e006... (2919/57 


S 
Se. 
=s 
3 
e 

6 


eooeeere 


Darhiwala, (village) ... .|29|25]29 
CHELAN a. FS Cae. ae 54 ‘1| Ditto, Seharanpur. 


Biharz, (village) .... fe 49 |Ditlo cecsvscrcvoees+-| Village between: Jansét and Muzeffer= 

| nagar. 

Nagal, (village) .........|2949/25 {Ditto ....+..0.+.++0+--|Village between Deoband’h and Schae 

| ranpur. 

Sik’ hpura, (small oldtown)|29,54/45 |Ditto...... wis iw wo tore tole IDIECO ditto. q 

Scharunpur, (cantonment)|29\59|} t [Ditto ..c0...-...- vee \The left Sergeant’s Bungalow of aie 
infantry lines, distant iE furlongs 66 

Mangtur, (town) ........|29)47/33 | Ditto .......0ceeceeers The old brick fort, distant 5 furlongs S. 

70 W. 

Poghalpur, (village) .....|2936'13 |Ditto..... sialetelere seve. {bast side of the village, on the high old 

right bank of the Gaxges. 

Birozpuss o.oo seccsveses Ditto Mala\crelenenors ... {Small fort and village above Suchaéél. 
At this place, it is supposed, ‘DAIMUR 
crossed the Ganges. 

Badshapur, (village) ....|29,40 2 Ditto ilelaloaiblaeiae lire Village and small fort in the Cadir of 

| ie i the Ganges. F 

[OPN ABR ONCO BOG bir 29 (43 SIMS rho Hs Vay tite oe hee Village in the Cadir. 

NY OTSSTR eae sven cletoes fale ats 29| BODIE HIDEO) .F te ke d's Sa 0 o ce tte Ditto ditto. 

Jwalapur, (town) .. ....|29/54/52 | Ditto .... 26 vee eee 4 furlongs east ofthe town. 

MCIDUS ©. Se clean oe dere POAOEG DT HIDIEDY & oss sseratetett 55) ees Village ‘and fort, right bank of the 
Ganges. 


| Gover@hanpur ecvne vere ( ZF  1IDNELO yo. ae cverare ore + (huarge vill age and small fort in the Ca- 
dir of the Ganges. 


158 ‘ LATITUDES OF 


Latitude. 
oO | ’ | ” 


é ; 7 
MRaiwala, (village).......|30 ola | valley, within the Brink of the rapid, right bank of the 


Places. Province & District. Remarks. 


first range of hills) The Ganges. 
Dun, since the conquest, 
is attached to Sehuran- 


DUN. cece cceeeess eee Right bank of the Ganges. This is the 
highest ferry on the river. 
DD ALEO: csi es.cuaiexs sereeees+ Gate of the temple. 


’ Lak’ha ghat’, (ferry) ...|30) 342 
DEN aii tig Raeierrre Ba ster 30,1911 


Doab—Seharanpur .... Small village on the road from Seharan- 
pur to Déhra. 

Dio ssivioie eialersccitare ..- Large village between Seharanpur and 
Déhra. A well at E. end of the village. 
DOs ieire\s Sele wie eee 2 furlongs N. of the town wall. Bad 


Reeliep iar oan eissieia ieie «e's 30) 5 32 


deberher@ ...- 20%. «20 129,48 


Rajapur ooess ose Seis = 0:30 


Kerbs: tesa sack aidan 3.9 
| 
| 


Fraizabdde ..sevoe Rs a 30 20 16 *3/Ditto .... ceccyeee+- Mosque at the village on the left bank of 


| the Jumna, 6 furlongs S. of the ruins of 
the Emperor Suan Jewan’s hunting 
palace or Padsha-mahal, at the foot 
of the south range of hills, where 
the Jumna issues from them, as the 
Ganges opposite does at Hardwar. 
DD t1E0)6 Nate intoseraieciers wiles The ferry, left bank of the Jumna. 
. Large village on the old canal from the 
| Padsha-mahal, to Laung opposite 
Delhi--3 furlongs N. of the ugee 
Bad obervation. 
Ditto «0200 eccee+ee0e Halting place, and well at the S. W. 
i mouth of the Timli pass through the 
hills into the Dun. 
Dantes s sinc eto eevee ass 302236 |Dein valley .... 01 .ce0e ‘Large village in the Sad forest, 14 fur- 
wi, | | longs N. of it. 
Hloorouwala ..cec...0ss 302529 -5|Ditto ....eecccocee--» Large village in the forest, N. side of 
the valley, on the slope of the B’ha= 
drdj mountain. 


Burthia gha€ .-ccesseee 30, 6) 9 


GUGIPUL 4. cceccvergercs 3013.44 Ditto @eenreaeepeove eo oo 


Padsha-bagh .. e+ »+++|30,20, 8 


observation. 
Ont |Ditto:. . 2... lelotore grievor ‘Village between Daulutpur and Bhit. 
3 


B’hadrdj,(camp by the dell, 


higher on the slope of) /30 2552 [Ditto ....serscerececs Forest. 
Sainspur veecerescecees 30 23 DAUD ECO od os clee al alcatel Village on the Asun river. 
Raj ghat.. és -|30 24 QTD ED ele oe eee Ferry on the left bank of the Jumna 
Indifferent observation. 
TGR MO ae ee ais ais rate a SOQ 7S NSIT MUL ce, «sieges wes. eier Village in the Aérda Dun or valley, 
Camp oe. es ce! eoeee+ 13013135 [Ditto ......e000+0....,Onthe Macaranda or Marcand ariver, 


| | at the foot of the Nahan. mountain. 
Chicherauli, icseccecsses BO M4 DOW D116 eres ciel ewe; e'eieco.eje'pss Town in the Sik’h country, on the road 
from Bur'hia to Nahan, belonging to 
Jop’H Sinn, Kuusia. 

50, 7 Pile ornate ....|Large village in the Cadir of the Jumna. 


DELUPUNE « 05 6).0 are a siteuabelsete 30/50, 
Cun da ghat .csvcreees ae 34 [Ditto ....ceveeeeooee.|Ferry, left bank of the Jumna, wear the 


village of Béghi. 
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et 


Places. ee Province & District, Remarks. 
o } v | ' 
Y BUSERG orks 6 oo lols'e slntelc ol aslos 51 |Doab—Seharanpur 
Kapandw. oes chalet J. (29, 23.21 


Doab—Meerat ....>»...|Ata building, in a tope of celebrated 
mango trees, the fruit of which is 

esteemed to be the best in Hindus- 

tun, and was appropriated to the use 

of the emperor. Kuirane is an old 


= - +} town, 

Chaprauli,...-.2.s5.0. »|2912 56. |Ditto ......2..025--4- Large village S. W. side of it. 

Khas-gunj, (cay. cant.) |274936 |Doab—Coel.........- Cole Garpner’s house, 2 miles from 
Khas-gunj. 

Sicrole.. .cssessees cree 252417 |Benares.....++..+- ...(Mr. Brrp’s (the judge’s) house near the 
bridge, at the station of Sicrole. 

Digg ore ceed ee ee ..|25 3828 |Behar—Paina........ Col. Garpner’s house at Digga, near 

‘| Dinapur. 

Gopipur..c+ cevcecsees 232831 |Pengal, on the Bhagira- 4 furlongs S. of the village, which is on 


thi branch of the Ganges.| the right bank of the river. 

te \The following observations, on the rie 
ver to Dinapur, in Tirhut, and_ 
Chemparan, are from_the means of 
meridian altitudes of the sun and 
stars, taken at the same time with re- 
flecting circles, by myself and Captain 
Barton, who was appointed my ase 
sistant in the survey. 


Aghadip, CEG ous 2233212" ST. pie. sece ccuesee Left bank of the river, a mat hat S. end 


2-6B. of the village, bearing EK. 250 yards. 
23 37| 7 °6 
Bick? Hato)... 2.0. 5+~2|233628 |H. Ditio...... .....+ Large village on the river, right bank. 
38 |B. 
| 
23 36,33 
RAPP sd RO caves 2388S "OB. . Ditle ....--<: ,...|A village on the left bank, bearing W. 
: 20 N. distant 4 furlongs. 
Rangamati ...... ..00.- 24 1119 Ditton sate evolves Village on the right bank. 
Berhampur 20. ..00+ ++. |24 5/39 J Digs Oba DOES O¢ S. W. corner of the great square of 
- the cantonment. These observations. 
| are not good, the weather being 
cloudy. 
Gadhdt.... ss)... .o.-. (2422/14 1. Ditto...........«{Right bank—Village, where the small 
| 16 °5,B. Nulla joins the river. 
Place where the naviga- a | 4 furlongs N. of the sandy point, round 
tion of the Bhdgirathé€ |24 38/28 :2\/H. Ditto which, boats now turn from the B’hd« 
opened from the main ri- _ (25°7 gératht into the great Ganges. 


ver, in November 1814. 

PUVUJPUL eo ecceenervcens 24 ool Beng. on the river Ganges.|Remains of a village on the left bank of 
‘ the river, near iheuuing of Gaur. The 

Cadam Re sue there 68 N. E. dis« 


tant about 3 miles. 


160 . Latiropes oF 


ra 
Woe By 
Aeatitude. Province & District. Remarks. 


ah ae 


Places. 


Madhupur ...eceeee+++125| 755 | Bengal, on the river Gan- Village on the right bank. Rédj-mahal 


£es. point I. 56 S. Windy, bad observation. 

ight bank of the river eet : The note of the bearing of the cascade is 

pe Motyerna Aen Sey Wide mislaid, but must be nearly west. 
: Barometer 29, 94—Ther. 74. 

CD EH EEO iG ivaicrny ot0 251531 :2H. Ditto ............{Under the village, and high right bank 

as 27 3B. of the river. The high hill over Teria 


galé bearing west 0° 40° north. 


cre gali, (B.) ..0- 0604/2514 565 Ditto ...6........|9A1vap Aumen’s tomb on the top of the 
pert ea (2) 13) 1-3 hill, right bank. 
cae Right bank. The indigo plant hi 
Y Colgong sos s06+-/251633 |H. Ditto............}Rightbank. The in igo planter’s white 
Ben Celgene | 38 |B house, distant 200 yards E. Large 
Fee a WR house on the hill 217°. Tree on the 


| lower rock 232°. (S. 52 E.) 


hagalpur or Boglipur |251518-5|H. Ditto ....+¢++ee+.| Lhe temple of Mana neva on the right 
Bhagalp ci 9-11B. bark of the arms of the Ganges, 
en which flows under Boglipur, and 
(Mean)... «sce 13°8 nearly in the center of the town. 
Deriapur acid js: «eis.ev'e 252252 61H. Behar, on the Ganges|fown, right bank of the Ganges. The 
Periop io3l 1°5 : ‘ Byar creek,which leaves theGan d'aca 
Flac a river at Karnaul, in Tirhut, joins the 
99157 +5 Ganges, across the river, due east. _ 
La Ura eT a 250541. | | Ditto sees. ese [Villages right bank, Indiferent observa- 
5 a ion. 
telwa... +. eo ceeevece +. 1253034 8H. Ditto ........+..-| Lown on the right bank. The mouth of 
24 °5/B. the Pompon river 34 furlongs W. 10 
reas N. The math 150 yards E. 20 S. 
Dinapur, (cantonment).. . |25}38/12 DDitt0 fois 'ecasiovtestere t Blag staff 14 furlongs, bears S. 40 E. 
are te ge Bar. 30, 03.—Ther. 63. 
Seerpur, (ferry) .. ee... 25/40; 8 DO sie satcle Galop ers The ferry, where Major General Mar- 


Lpy’s division crossed, Flag staff at 
_ Dinapur 116°. Seerpur 187". Here 

we leave the Ganges, and procced 

with the army to the Népdl froutier. 


Camp, above the left bank,|25/40/15-7,H. Ditto ............ Head quarters, 29th November. 
19 |B. : 
17 +3 
Mirzapur, (camp near) ..|25/48) 6 -6\Behur.........0.000-- 5 furlongs N. W. of the village, on the 
Mai Nulla, a creek from the Gan- 
d aca. 
AMMA UE ST Wie lela ts viele sa 25159128 OD cee eek ee ss Large village. —Camp—The village dise 
38,°1 tant 1" 3 furlongs, and S. 30 east. 
e 33 6 : : 
Camp, left bank of the; Wil ay’: ye 1% furlongs above Fudipur ferry. Breadth 
GONE Ges eae i ee oe Deriut of the Gand ac here, 530 yards, 


Puacks in Hindusran, 


itude. 
Places. Latitude 


Cees 


Cainp near Goord’......|26) 8 


ee2e0000 e0a9000000 


Chynpur 


Hi 


BHULE of boats'over obs 26 24191 -9 
3 B. 


Burhd Gun dae river 26° 


et ee 


2630|13 HT. 

| 22° B: 
Soh ; 
2640l51 \H. 
b -asdeg) 


e ~ Se 
= |e | ee 


Camp near Mejauk .. o- 


Dacca o)e7 9 e\e e4e lee 0 2. 2 (2 01 6 


ii 


26 49137 +7 
bela 26°2) 
Sra ea 
i} 


oo 68Ce ee ee Geo 


Gorasén 


Camp near’ Jztpiiy’ . ... .|2648) . “8-7 
' 3 ‘5/B. 
26/4311 1 
Lowten, (camp) ici eoee 27 1 d 6 “4 H, 
bh pa *7tB. 


27) 1) 5°5 


‘Albion; (carp) ..%« 


Amerpati, (camp) 26/59 41 °5 


‘Mohan, (camp) .. 


Belhai, (camp) eovooe Pi ° 26 59°37 H. 
ie B. 


Pfoviice'& District: | 


eal 


a7 : Behar—Tirhut 


Ba: 


H,. 
‘B. : 


K61 


Remarks. 
ne, 


{Camp} 5 furfongs: N. E, of the village on 
i the Byar creek. 


Dillon vvcéwesvre es Catnp; 9 furlongs: N.. 14° west of the 


: Village. 

Ditto ..occeccees Camp, near the village of Cdlhara, 

‘distant 7 furlongs N. 83° K. on the left 

‘bank of the little or cld Gand ay 

which is’ called: higher up the Sikrana 

river. At the bridge, the river was 93 

yards wide, and 6 to 9 feet deep. 

Caip, on: thé left bank of the Bukia rivery 

‘ near the village. Not; good observas 

tions, on account of the camp smoke. 

Camp, 2 furlongs N. 15 east of the vile 

lage. "These 2 sights differ28" which 

is more than usual; but in a large 

‘camp, observations are liable to be hurt 

\by the smoke, and the trampling of 

men and cattle. 

Camp, left bank of the Bukia, opposité 
side to Gorasén. Tolerable ‘obsera 
vation, but much smoke. 

Camp between the Jumni river, and 

| Tér-milla. Village of Jétpur, distant 

| 6 furlongs, W. 56 N. 


Ditto 1... 


Ditto 


@e@0e00 Pox2a0e 


Ditto 


oooe00000008 


Behar—Chemparan 
(In: the ‘Teraz) 


Ditto The Bultoia-nulla i is on the right flank 
bi oft e€ camp, - and the fort Barehs 
| gerhiis' distant 2™ 1° E. 8° S. This 
latitudeisthe mean of various obser 
vations ofthe sun and stars. 
Camip,on’ theleft bank of the Berhativer. 
Ruins of the small fort of Alown 
(across” the Berha) 3 furlongs, and 
east’ 50'S.) At this camp, Captain 
i Ststey} and the artillery men killed 
{at Persa, were buried. 

Cainp, on the left bank of the Gaad river, 
néar'the hafnlet of Amerpaii. 


©8220 00000000 


Ditto: o's 


er 
— 


Ditto eeoeetvee Coo? 


— 


{ 
Left bank of the Gaad river. 
' small village of. Mohan 310° 


DLO 2 oe sieions Ones The 


The sthall villace of Belhai, distant 5 furs 
Lodges}. bearing 247°. 


Ditto .1.. 


Or oea%0 


Sis). 


Placess. 


Latitude. 
Rea 


Baura, (camp) .é.0 06» {27| 2/19 “S/H. 


Bettich .. 


Kerteliva wlih clelsts of 


q 


4 26\47; 


2} 8 -6\B. 


27) 214 2 


0009000000860 26,4756 -8)H. 


47 -5\B. 


ast Slr 


52 *1} 


Sinhasané . mY Heid edioie's ° oe | 

Sizauli 5 cS cotht be 26/45 31:8 

Bettiahweswwioe. «apes oe F) 
Adhapur pok?a eevee so: \26/56)16 fH. 
i 3 JB. 

: : 26156! G°5 
Cachirwe oo. cece civics oe o[ 209244 °7/Hy 
: re | 53! 3-9lp. 

; 26/52/54 °3 
Founkunwd oorercrec ce oo (26/48/22 hy. 
| a 13 -7/B. 

; 20 4 
Fompurrsicis  veeiswicie jee|47\19 ‘OH. 
18 °7\B. 

19:31 
Matidre pose ives sevecc of 20/29/10 -41 Fy, 
13 °7/R, 
Semuric .covscee. {o6lai'as “1H. 
40 ‘3B, 
Ticaulia si. cc cec ccs ©. |?6)56/24 51H, 
| [23 Ip. 


Province & District. 


DELO, a a.0,0,0 abe oe 


Dilla ck oe 


ADL soo prowsterekh oie 


Latitupes oF 


Remarks. 
Behar-+-Chemparan At the large tank or pokra, on the oe 
(In the Tera) of the line. This was the Nép 
boundary. 


..)Tent near the south gate of the town, 
distant 340 yards N. 65 E. the Raja’s 
house 66°. 20°. ‘The town wall 348° 
to '78°.. Mean of crossed observations 
of the Sun's Rigel and Sirius. 


Ditto Ba O edd Dade 


Ditto «2 occoceec++|Camp of the division near the small vile 


lage bf Berherwa in the Terai. 


-|Camp of the division, the left flank on 
the large tank, and the right ona deep 
f small nulla ; a strong position. 

|Tank near the village, 10 miles from 
Banjart pokra, on the Sigauli road. 


Ditto 0900908000 00000 


Tent at the Berga tree, on the south 

side of the village. 

2 furlongs east of the village. | ' 

|Tent at the east gate of the town. The 
Raja's house bearing 284°. Mean of 

| several sets of observations. 

(The great tank, where 2 companies had 

| cet cantoned. 


Dilla UM 
Dita Ss aisle Socies 


Ditio .aeccs e000 ba 


Bast side of the village, which is on the 
| Lukia river. 


Uarge village, 10" 2° from Cechirwa, 
) aud 2™. 5% from Berherwa, where 
the Gorc’ha post under Paras FORA. M 
Trae was surprised. 


Ditto «220+. cee... {Mango cope, west of the village. 


Ditto .. e+e. ..+-.+|Tent at the great Pakher tree, at the 
edge of the mun. or deep Phil, west 

rey side of the village. . 

Ditto ...0. 00+... West side of the village, i in the tapes 


DRG. sie GRRE: nee tope, east end of the village. 
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Latitude. 
° ! ‘ | @ 


: 
2710) 0:6|H. Behar—Chemparan|Mango fope, 5 furlongs N. W. of the 


Places. 


Province & District. — Remarks. | 


RaMNnGgar. oo 000052000 


9157 {B.: (in the Terai) town of Ramnagar, which is a consie 
—l—|— I a derable place, and inhabited by the 
| | 9)58°8 exiled hill Raja of Tuncu, and his 
| Pe patecenien ital followers. 
Boggah ..s0c0see>000%s|27| 516: |Dilto.....6 -oseeese>(careat tree at S. W. side of the town, 


which is on the left bank of the Gan’- 
pecan ins is \dacriver. Indifferent observation. 

Sewméser, (mountain). .|27,22127 {Ditto .o02.2...see0e. [small fort on the summit of the moun- 

|: | tain, whichis 2270 feet above the Te- 

{ Dat tCaN rat, which it divides from the Chitaun 

valley, through which the Rapti river 

flows-to the Gand’ac. If afort were 

built by us here, it would at all times 

ensure a passage from the Terdz into 

the above valley. — 


FEM GHGs Ae ccde vas + ers: lov Ol 6 Wo mS ey »..{Village, tent by the side of the Herher 
‘ Aa bade mood od river. 
Gobind gunz. «oo.002 +0. »126,28|58 {Ditto ..... ocoeeceee-|(Large mart and ferry, on the left bank of 


the Gandac river. At this period, 
Captain Barton having left me to 

join his regiment, the following obs 

. rath)! oa servations were taken by me alone. 

Pipperet .. 0c cc+eee2e00+(26(93| 1 -|Boattiah ..2.......+.--.|Mr. Guece’s indigo factory. 

Calydnpur .. +0 +0409 9.» o.0|26\25158 5 Difto ....r02ee2e rere: N. E. end of the village. 

Ancient Hindy tumulus2 |26)19|28 {Ditto......--.... »..--|3 furlongs from the mound, and S. 39, 

or mound near Eaneriat 1a west of it. 

Karnal. «a,69%0,0 ¢00.0% >) | Tirhut....0.0.200++>+-|5 furlongs east of the town, which is on 

nef the Gan dac. 

-|26|L5134 | Ditlo .......0.0.++e-+-|Mr. Woon’s indigo factory. 

12640130. | Ditto .....0.¢0+.-++-.-| Large tree near the village. 

125]. 2| 4 [Ditto .....- voeveesse..{Indigo factory on the Byar creek. 

=|25|46|20 {Ditto o.0¢0c0.0e003+.-| Village, first stage from Hajipur to- 
wards Muzafferpur. 


Motipur ...4,.«- elon tees 
Bzstawleey crore = 9idecncaas 
DEMS Oi n/o\a mwenierescjeaiavs 


SerryE oir corcovecsorses 


(On the Ganges from Di-| 
napur to Cawnpore.) | 


Mouth of the Gogre * 


Denies 2547/19 5 Ditio .200cc00%00200 Confluence of the great river Gozra 


with the Ganges at Semuria. The 
great Berghet tree bears 312°, distant 
1. 1. Course of the Gogra up 298’, 
Sie of the Ganges 216°. 
Noka and Udown Chepra2540|\42 |Ditto ......2+000022>> Great tree at oka and Udown Chepra ; 
; i cial 2 villages on the left bank, ‘The Ganges 
: up 219°, down 85 for 6 furlongs, then 
100°. Channel deep.—-Bank high.—° 


j 


© 


25 


Ekaunad » gpeoseene see 00 029 39,37 | OED SIGS EE aCe ROTO BOL Right bank near Hkauna, river up 329° 
P oe for 1 mile, down 140°. 
ANG UTPUT ». 0+ osev 000009 + |ZH4V 34 -|Ditio .....0seee--0e- Village of Anjaurpur 296° 3 furlongs on 


' A branch of the Ganges. Course up 210°. 
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== S = = — a-* 


Places. Latitude Province & Disiriet: AE — Remarks. 
° i | 0 
vee (fig: sted ip ie las by eh cam b £7), ae RR ar bank of Ganges. 
Ghiazipuroe's's os, 00 © see ele $2.50 NIZED! ofan ereieierc sseielsioie's 250 yards below the Chihelsitin pa- 
‘ lave. 
Left bank of the Ganges .|25 a tL a ee 3. east end of Ghazipur cantonment, 
; ry aa zh "41° The Chihelsitiin’ 48°, distant 
about 6 miles. 
ROMETIO sc ons ao occ bes ol SSE ONL oso 6 osc ese . [Indigo works on the right bank. River i 
ee Ps up 212 to- 235% and'240% 
Left‘high bank... 00.0.5 o-0|202O4S. |Dito occ. cecceseeces Sahibpur, N. right bank opposite 230° 
‘at he 7 furlongs, Nidra 274°, Phulwaria 
t 209°. 
Right bank below Benares25'1 5°54! Ditto oo... ees eevee. (Sands—Surar village 283°. 3 m. river’s 
“| course! up 282°, down 100°. 
Benares..ccccveveecees/251758° |Dillo ....eceececeee-- Sand onjthe right bank, opposite the 


t i great mosque 13°. 14 'Stodla*temple* 


ia 230°. 19— River front bastion of 
OBE at set ashal 30° Ditto ©06@000 C8022 60600 


|! 
2512 


Ramnagur 161°. 38. 
Atthe ferry N. of the fort. The flag 
staff 18°. S. W. corner bastion 83. 
High right bank of the river, under the 
_ Village of Chepur. ‘The large village 
of Betauii-distant 1": 1. f: and bears” 
116 lower down the ‘river: Many~ 
troublesome sands in the’ river here. 
Dr. Turnpurt’s house and factory, on 
a ae the high right bank ‘of the river. 
Bijraul ...c0ce cece vee0|/ 25/16) 5 Ditto oc. scccovecece+«/Under the | Sivdla and village, right 
seal as bank’of ‘the/ river: ’ At this placeis-a+ 
ledge of konkerrocks; and“a very? 
"strong ‘current, dangerous to boats.’ 
CRttndnds sever sees +04 +/25 2055 Ditto. 00... ice eo |Ehigh right bank, at thesmall village: of 


Chepur . ce. eee eco ecoe 17” Ditto ree a ee ee ee eo 


: city. Centér of the dome of the 
\ 


Mirzapur.ececvesceese (25) 943° [River Ganges o.occoees 


1 iq Pp ' 


, 


as nl be Chandni: Highest building in the 
fort of Allahabad 331°. 10. 
SEP Ge: vie 's's eos oc cine 8's ce | 20 BOSE A ORNS V2 ces save cee coo e Left bank. ; Serdé Village 9°. 6 furlongss 


Bungalow on high point at Ougenie, 
right. bank 283°, river up-285°. dewn® 


—— 


| 1 130%) 
Subadar ke perwe .....|25 31 37 Ditta .......e000+0 00 |Left bank.| Sinhoré 122°—Stone ghif 
at Jehanabad 259, Busiri 210. River 
ok ‘up 255°. © 
Palhannd.¢ vase vere oo|25'34/24 Doab Abate vccccrcccc el athanna,’ large village with a Sixdle 
meth, right bank: 
Manicpur > <\s «0s ose 002-|40|40)10,, |OUDE ...ss00e0 oe eee ej left bank, below the high old fort. 
DRO « «oars 00.052 66,120 BOe | DEblO 2 s:6 Se eels’ eb oie > SAMO onithé right bank, upper stone ghat 
' _ in the town across 351°, ceuter ghdé 


“9°, lower 81° ‘Transit’ of: Mercurys 
i The preceding limb of the planet go- 
’ ing off,touched the’sun’s extérior limb; 
‘at mean time 22" 15" 44°, 40". 5 
11" November, 1815. 
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Se 


Places. | dian Province & District. 
° | f) j t 


Bilaura ....- fA Oe cea, 


_CHere, leave the Ganges, 
| and proceed up the Do- 
| ab to Seharanpur.} 


Chaubépur ...2 ess ceees 
Pourwe ov eece cece oe + 019614426 
WMecran-ci-Serdi.... «o++\27| 1/58 
Jelalabad .....+e00%. -. (27) 61 9 
Khoda gunj ..-eeeeeee 2711123 
Futiger‘h, (cantonment) 87 sl 
ArpUNPUY oo00 crews +2 |Q7t4 th] 7 
Khas cunj Ne mmbotiedees ¢ a 
eriare ee on ee ante ile 0 
Coel, (civil station) .e-e- oe 55 


WOGINNG < «ic ce ves ve ctu 28) 3)16 
Koorja .... eae 


Giillowhi . orca. anes ove (2890/37 


| 


Hauper or se ccerevevens 28 43/28 
TAG UTTETENS HS Aaa BCS E 2935/40 
Death rire) 6oeeeada coher 29 42117 


Civil station, near Seharan-|29 
Bites cote. wns ets | 


Doab 


eo®e8002°GS0 28008 


Doab—Cbeliescbiae esc 


Ditto 


©0270 27909° 2098 2ea 0 


division ......s0:- 


Doab—Seharanpur S. 


Ditto 


Ditto 


oe 22@oee 22008020 ¢ 


eooease2ee* FOO 8e08 


| Sf UDiZEG Ve svekehelalete\s) otelaies eke 


ret 


Remarks. 


Doab @eeereaoe vteoe e@oo 
large tope, 5 furlongs below the town 
of Bilaura. 

Ganges—Oude ....+--- The ghat’ at Buxar, a large village, 


left bank. Surajpur, lowest white 
building in the town, 294°, about 47 
miles. 


: : bank. Ghai’ at N. E. corner ofa 


merly the brigade office, near the 
artillery depot. 


S. side of the viilage. 


2 furlongs N. W. of the village. 


Macrnerson’s bungalow, for- 


Small fope, 1 furlongs N. W. of the 
Serdé. 

Indigo vats, T furlong W.20 N. of the 
village. 


. (14 furlongs N. W. of the Seraz, on the 


Futigerh road. 


ate red bungalow (2d range from the 
river); formerly Mr. Busw’s shop. 
{ast side of the village. 


Ya 
..|fdgah, 14 furlongs from the west gate 


of the town. 


.|14 furlongs west of the village. 


, |\Near the tombs of the officers killed at 


Aligeyh, ard one mile N. of the 
Delhi gate of Coel city. <Aligerh 
fort distant 2". 3°". 

({ndigo vats, 3 furlongs from the village 
on Aliger*h side. 

1 furlong N. of N. E. end of Koorja, 
which is a large old Saiyed town. 


N. gate of the village. 


Captain Hunrer’s house, at N. gate of 
the town. 


...|Pond, N. E. end of the village. 


Old mosque and pond, 4 furlongs N. 
30° west of the N. side of the town, 
on Seharanpur road. 

House of Mr. GrinpAtt, the magistrate, 
by 61 observations of the sun and 
stars. 
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Places. Latitude. Province & District. Remarks. 
| o | ‘ | “ me 
(The following are within 
the mountains, conquer- | | 
ed from the Gore’ has.) } 
ADEE oaorra sien, 019: 9010) 30/28/57 | Dun valley ....-.<+.+..|Bank of the Jumna, east side of the vil- 
lage. 
COUSieeineieintee aisle selene 30/31/24 \Jaunsar .... cece eennee Small town, within the mountains, and 
between thé Tonse and Jumnarivers. 
UNTUT Jo veces c mee SOS SD "WDEtlO.. 6. coie eens ee... |Small deserted fort om the mountain, 
; above Calsi. 
Bairdl .00. so esre es ces: SO/S4ISE +7 DtttO: . cfonos awis'oeis sseors Fort, on the high peak of the mountain. 
Ea rani a SOSSiZE  USirmnOr cis tre coins sever Captain Witson’s house. 
Juitac, (fort) .... ..+..|80/35]3 | Ditto ...000...+..,+../100 yards N, W. of the fort, 


(The following are Lati- 
tudes of places in the 
mountains of Sirmor,Ju- 
bal, Keounthul, Comar- 
sén, Biseher and Ca- 
naur, between the rivers 
Tonse and Setlej.) 


PRUNSEGE 00,000 0:90 0.0 v0.00, 


ae 


(The following are on the 
Haripur road to Jubal.) 


CINAETE narerdiird og toichone Sebeia 


30/41 36 | Ditto @C0PGFSTHEO DEES CFE e 


Bowe! sroseersiaie vroytie, oe eroro SO ASE 7. 
CONE. fate Male Rs wins solid 8 
Cherauli afeleyieisalete : 30)45 17 
SL RISEN BRE ri is 4 
Being phar siaidie bs) ay0.serond sp 30}53)53 
Cha tie cis seskerviec. Sane. 30/49/50 
DOT silts aes ake ish og Siclels 30l46{42 
Dinga Ginga... .0..0....|30)42| 7 | 
Buirjocé= TEbG . 0.000008. 30/42112 


Walnut trees—Shingra is the chief 
village of the district, on N. face of 
the mountain, which beunds the Girg 
gangé to the 'N. 


. |Large village, side of mountain, Chaur 


Dhoni cians 07% ais 
peak 7° 10. 
DELON. Srdiainnkse arelsews pelos Large village, at the foot of one of the S. 
E. spurs of the Chaur mountain. 
DELO Se ain'e e>eeeccese | Village and small fort, foot of a S. 
eastern spur of the Chaur. 
ROUT soi hs eysatdte Coys bes Village, between spurs of the Chaur. 
Dilla a eiersiele arsicte eo. {Small village, N. eastern spurs of the 
Chaur. ° 
Dilla Salus cculonoaet N. N. E. spur of the Chaur. 
aL ee ree aE . +] Village on S. W. spur of the Chaur, on 


the Mushiur rivulet, which joins the 
| Girt ganga. 

-/Small village on the Giri gangda, at N.- 
foot of the Sén-cé-Dhar mountain. 


Dif os. eine 


e200 ee 


DELEON cin aiicksl ciara ieeeys axerk Village on the ridge of the Sén-ct-Dhar 
range. Bad observation. 
Ditto .. seosseeerse---{Malting place, near stockade on the 


Burj mountain, which is a continuati- 
on of the Jaituc range road, Nahaz 
to Sabaitu. 
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Latitude. Remarks. 


Places. | Proviace & District. 


Tilrt-ct-Ddber... sis. ~|30j/49/21 | Bughat .......+...-.. {Halting place, at N. W. foot of the 
josh Burj-ci- Tiba. 
Mia~cd- goons veo ose ae 32 |Ditto...... esccceeee I Village between the mountains. 
Sibubhee/ Boil. <2 veces a 30 582% |Keounthul.......-.+..{British cantonment of the Ist Nuserie 
| battalion of Gorc’has. 
ET Gr ipur. ce'o es svicisia soe 'ei Witto ..ceee blistetete siteieVe Village on the Gambhir river, road 
Sabattu to Cot ghur. 


. Deserted village, on slope of the moune 
tain. 
. (Halting place, near Phaghun, on ridge 
of the mountain—Chaur peak 146° 20 
On ridge of the mountain, the small 
fort distant. 300 y. 237 f. — Chaur 
high peak 159° 05. Nagwi fort 118°. 
The Girt gangd about 5000 feet bee 
| low. ik sul availed vA 
Village between mountains — Chaur 
high peak. 168° .50..Nagni 156° 31. 


BETTE Gah Weleteeinibhe daio oes 
“Bunni Chekey ... + sos 


Ditto 2008892282 20 0%F 0D 


Theog eovesre FPb s09008% 


WNTEGHE! 65 6. 5 6 vein oes Gomarsén .occccececcs 


Ditto ....cecces0000-.- Village in deep dell, west of the fort on 

| Warioo mountain. Wartoo fort 82°9. 

‘British cantonment of the 2d Nuserie 
battalion of Gore’ has, on slope of the 
mountain, about 5000 feet above the 
left bank of the Seéle7. 

Village on the left shore of the river 
Setlej, whichis confined ina narrow 
bed by steep mountains;of’ rock of 
great height. 


Ditto 0990909 2009390000 0008 


| Biseher ... azaorrg790 99827 0 a 


Rampur is the capital of Biseher, and 
the winter residence of the Rae. 
It has much fallen to decay, and at 
present has only about 150 mean 
houses, and some better, belonging to 
the Rajd. It stands on the left bank 
of the Set/ej, which is 210 feet wide, 
in June very rapid; it is crossed by 
a rope stretched across to the op- 
posite or Culaw side. The river is 
contined by exceedingly steep and 
lofty mountains of rock. The heat 
at Rampur, is excessive. 


Village, left bank of Setle7, and about 
A000 feet above it. 

.| Village on rivulet, and in glen of some 

name, reaching from the Sedlej to the 

snowy peaks, 
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Places. 


| 
Serdén oie veckea cia ds. 6 cABH3019 


Tranda coos wecce ceees (31 3342 


Kungods ...cuceccceee+ | 8L3251 


I. 


3133 t5 


WNichar’ Soeccac wiece cw erstets 


| 
— Boora oro ccee ceceeces a ale 


. Pass over the Snowy 


Range ale (31/2925 


Teuthie ecocooeoeteenvg eeoce 31)£5 19 
Roorou .- cccsssccceoe (Shik) 35 
Hurneoul ..0cccc.e%c000(3h (57 29 


Wartoo, (fort) ..o+ o«+»|3i/1444 


Latitude. 
SHA 


NB USCHEM: nc acs ceo. EEN 


LArituDES oF: 


| Prooince & District. 


CaRnddF co eee Cr eees 
' 


| 


Ditto .. 


View aisle wolen@iow « Maett bankcat Seélej, and high above 


Remarks. 


Walnut tree, near the Rdja’s house. 


Seraen is about 4500 feet above the 


Setlej, and is the summer residence 


of the Rajd ; —a pleasant situation on 
the mountain side ;—it is only a wil- 
lage. The Rdjd’s house is high, and 
built in the Chinese form, as usual in 
these mountains. 


. ‘Village, high above the Setle7. Canaur 


is that remote and rugged’ provinte 
of Biseher, which is within the 
Himalaya, and.on the Setle; river. 


its 
the river is confined by mural preci< 
pices.) | 
Do. Do. 


DEAE cia hohe Ce Village, in high glen of the Salilang 


Dit reid ote wicverceeelotonts 


Biseher'...++..ece++..| 


, 


river, which falls from the N. side of 
the snowy. peaks to. the. Setley. This 
village, and the others of Canaur, are 
in snow the greater part of the year. 
Here * turned to S. K, and began the 
great ascent of the N. face of the S. 
ridge of the Himdlaya. 


'a4th June, 1816. In the snow, and he- 


tween the cliffs of the Himalaya, at 
the immediate foot of the Punwri 
pass over the snowy range from Ca- 
naur into Sivarra, and on N. side of 
the pass. ‘This, place is confined by 
cliffs,which rise perpendicujarly above 
it, to the height of 3736 feet. Water 
boiled at 190° of Fahrenheit. I cross- 
ed the rigge on the 25th June, at 11 
a. m. in a heavy shower of snow. 


Village onithe Indravaté river, which 


falls into. the Paber. 


Ditto. 2... 0eseceee oe» Large village on the Paber river, which 


Ditto ..... 


oro pe oD eo 


Comarsén ...- 


2 oO'D pe e 


joins the Tonse near Raghat. 


. {Large village i in the Nora district. 


Wartu or Hurse mountain, 7". 3% S. 


E.'of Cotghur. Height of the moun- 
tain above the sea, about 10,060 
feet. . During a residence of 7 days on 
this peak, in July, L could only get one 
observation for the latitude, and that 
a bad one, the mountain being enve= 
loped in dense clouds. 
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di 
Places. Bianinde: | Province & District... |: Remarks. 
| nag! 
(On or near the river Jum- i 
na, within the mountains 
of Jaunsar, Sirmor, and 
Rewaen.) 
“Bairat, (fort)... 0.2. 00+-|S0 39432 *7|Jaunsar ........+..++{F ort, on the high peak of the moun- 
: | tain, 3 m: west of the Jumna. 
Murlang o.csie eee 20+ -|30,36|53 | Dilio .........4. »+-..{ Village, in the glen on the Si/gad river, 
he | | which joins the Jumna, 5 miles east. 
Lakha-mawd al... o.cv.-(3043!24 |Sirmor ....csee0es .o- fRight bank of the Jumna. Lakha-mai = 
| dal ig said to have been a place 
famed in Hindu story, as one of the 
i favorite haunts of the Pan'd us. There 
were a great number of temples and 
idols here, but they appear, in a 
great measure, to have been buried 
by a slip. of the side of a mountain, 
which overhangs their scite. 


AOO feet above it. Rewaen is the up- 
per division of Gerhwal, and chiefly 
subject to the Gerhwal Raja. 
Ditio ....ss00000002+| Village, on the side of the mountain, in 
i the Banaul glen, 5". 7’. from the right 
bank of the Jumna. 
Ditto ..26 22000. 000..(9mall village right bank ofthe Jumna,and 
400 feet above it. Cross-the river ona 
low Sangha—Breadth of the river, 40 
. feet, but deep, and falling in cataracts. 
-|30 51/55 Delo cia tsistoreleiela le iaks's Small village, left bank of the Jumna. 


.o-».. {Right bank of the river, smali hamlet, 
500 feet above the stream, which is 
confined by mural precipices of great 
height. A small fort here. Most of 
the villages in this neighbourhood were 
buried by the fall of the cliffs above, 
in the earthquake of 1803. 

Bad and uncertain observation. Wea- 
ther thick. Small village, at the con- 
fluence of the Banassa river with 
the Jumna. There are 10 housés 

here; the rest were buried, last year, 


Gora eee +». (30:52] 8 


| 


Pautiti, 06 Pie cece od (SO AB) 8 [Rewaen seaseusses .»..{Village, on right bank of Jumna, and 
Thannd ...cccceceeoee e(S0}4Q 19 


Catnaur..... So Slob td 
Ophir ghur or oe 


SHUT 2.40 oo 30|54 47 Ditto ao0e e909 oF 


PASSAIC ep cioimiysisteie’s | SOUS GVO OW VLA 2LCOs\elsi'e nc cn.ciele's oleiale 


by a slip of the precipices. Appt. 
alt. of Jamnautri east snowy peak, 
as seen hence, 15°. 34. 45°; of west 
peak 17°. 13°. 30°. 

.|Left bank of Jumna, here 17 feet wide, 
andkneedeep. Cursdiiis at the foot 
of the Jumnautri snowy peaks, and 3 
miles from Jwnnautri. In the latter 

| end of April, the snow was 2 feet deep 


Gursdlt cesviess Ae ONE ER OG ARIS Ditto @o0e0e 2202200 poe 


—. 


in sHaded places in the village. ‘There 
are about 25 houses, 


Uu 
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Latitude. 
| ’ | “ 


Places: Province & District. Remerics. 


JUMNAUETE oo000 cerevers (SOJDI1O | Rewaen ooo oeeeeeee-|Lhe head of the Jumna, atthe foot of 
steep snowy mountains of Jummautré. 
The stream was 3 feet wide, and a few 
inches deep, formed by the melting 
“of the: mass of snow, which overlaid 
the bed, by the steam of the-extensive 
and powerful hot springs, which are 
here. The bed of snow, concealing the - 
stream, was 40 feet 04 inch in thicke 
ness. E-descended to the bed of the 
stream, by a hole in the snow bed, 
made by the hot steam. Various 
domes and excavations in the snow, 
over-arch the Jumna ;—they are cau- 
sed by the hot steam. The bed of the 
stream, for the last 1% miles, is wholly 
concealed by deep snow; it is bound- 
ed by high mural precipices, at the 
distance of 50 to 100 yards asunder. 
Lat. by 8 sets of circum-meridional 
alts. of ©. A bad barometer stood at 
20. 4.—Air 62°.—Mercury 37° (in 
snow) 21st April, 1817. 
(Jumnautri to Gangau- 
: tri, &c.) | : 
Shilba 0.6 200+ were --|3049]12 [Ditto .......0.0++000.. [Deserted village, in the Shélba glen, 
which runs from the Jumna to the 
crest of the Jackenit ghut, on the 
range which separates the Jumza and 
Ganges. fi 
Singha ...se-ccceevee+ (30/44/53 |Ditto......+0++.-0+4.|Village, right bank of the Ganges, or 
- Bhagirathé river, and 1000 feet 
above it;—is 13". 5° above Barahat, 
and 5™. 2°. below Reital. Interme- 
diate latitudes, lost by bad weather. 
Rew til & srcass siireteialeis ansyarases GOIAS ISS SHLD ELL 'w. o-vie e X's vie'greiaree . {Large village, 13 mile from the Ganges’ 
right bank, and about 1200 feet above 
it. Above the sea, by barometer, 7108 
feet. Beyond Reital, the course of 
the Ganges is through the most rugged 
region, perhaps, in the world. Water 
; boiled at 200°. 5. 
Damngul oe ose eeee ee [30/54/32 -B)/Hn. Ditto... scores. Halting place. 
28:-8\Ht. Ditto... --..|Left bank of the Ganges, at the Sungha 
ee orspar bridge. Breadth of the river, 
5@ feet—No inhabitants—Mural pre- 
cipices bound the stream — Water. 
boils at 202°—Distant from Reital 35, 
126 paces. Lieut. Herzert, Assist= 
ant Surveyor, joined me at Reital. 


Priaces In HinpusTAN. 
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Latitude. 


- {80-59 


Places. 


31) 225°3 Hn. 


Camp at cedar trees,..... , 
OG torn 8 |Ht. 


ba 


PECL ea oad cioiceinn cc aceibiaee 


Bhairo-ghat?. penee ++ 6/31!| 1133 -7\Ht. 


Do.... 


200928992979 30098 


Gangautri...sec0. ove 


30 59129 

35 °5 

Q7 +1 

Mean...» 30159 30°5 
Near the debouche of 

the Ganges from the |33|56/32 °5 
gieat snow bed..... 

37 °5 

Mean... .|30,56|34 °5 


40-2 Hn. 
40 jHt. . 


Rewaen ,..7°.3 


Ditlaiicre tacts ate 


Ditio .. 


1 DUT BABS GOcbb oe 


Ditto ..... 


Ditlarerecic. 


Dillon rewiena seve 


Province & District. 


99900 


Remarks, 


Small village, 1000 feet above the right 
bank of the river, where it breaks 
through those snowy mountains, which 
are seen from the Doad height of Suc’ hi. 
Above the sea 8494 feet, by barome- 
ter. Water boiled at 199°, 

Left bank of the river, within the snowy 
range, and at N. foot of Si Canta, 
and Sewmurchu Chaunta snowy 
peaks. Bed of the Ganges, above the 
sea, nearly 8000 feet. 


. eft bank. Village of 6 houses, deserted. 


Above Suc’hi and Jhala, there are no 
inhabitants :—beyond Deral: it is not 
habitable ;—all rock and snow. 
Right bank, at the confluence of the 
Phégtratht (or Ganges) and the Juhe 
navé river, near the ‘Sangha, and une 
‘ der precipices of vast height. A dan- 
gerous halting place. 


(Left bank. Cliff above the Sangha. 


Cedar trees. 


_|Hepeson’s mean: of « ant Sob hra— 


Ref. circle. _Herpert’s Spica, « 
and 6 Libra—(two nights) --Sextant. 
Hopaeson’s eight gucunt scridiongl 
alts. of Spica. 

Side of the Ganges, here, 43 feet wide, 
and 18. inches deep,—strong current, 
26th May, 1817. Height above the sea, 
10,073 feet: this may perhaps be 2 
or 300 feet more than the truth, as the 
mercury in the barometers was not 
well boiled in the tubes. 


-|Hopason by « and & Ursa minoris— 


Ref. circle. 

Herserr do. do. Sextant. 

At a small spot of flat’ ground, right 
bank of the river... This place is amid 
snow,and surrounded by gigantic peaks, 
cased in snow, from top to bottom. 
The barometer indicated our halting 
place to be 12,352 feet above the level 
of the sea; one of the peaks was 94743 
feet higher, and distant 42,480 feet, and 
bearing EK. 46. 44 S. To the feet and 
flanks of this, and other great peaks, 
stretches a snow bed of unknown 
depth, and inclined at an angle of 7°. 
—It cgmmences at 6500 feet from 
the present station, where the Ganges 
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on Places Latitude. 
ita fon, ae 


LATITUDES 


OF 


Province & District. 


Remarks: 


is seen issuing from underit: The 
breadth of the stream, was, on the 31st 


‘May, 27 feet, and. 12 to 18 inches 


deep. ‘The thickness of the snow bed, 
which overlaid the stream there, was 
estimated at between, 250 and 300 
feet perpendicular. The surface of the 
bed, was traversed as far onward as 
possible; its extent in length was 
about 6 or 7 miles, its “breadth 


ees miles ; 3 it entirely concealed the 


stream, which was not again observed 5: 
and there is every reason to suppose, 
its first appearance is at the debouche, 
which I will call Mana’bE 0’s hair, and 
the latitude of which is 30° 56° 067 
There is no record of any person have 


ing penetrated to this place. 


Tue following observations of Eclipses of Jupiter’s Satellites, will be 


useful in shewing the longitudes of Seharanpur, and several places in 


the mountains, the latitudes of which have been noted above. . 


Till cor= 


responding observations of these Satellites can be obtained from Green- 


‘wich, or some other Observatory, we must be content to compare them 


with the calculations in the Nautical Almanack. 


Place. Year| Month. 


Mr. Grinpary’s , 


171! 
house, near Seharanpur 1817) July 1 11/32/35 


| 6\21 57 
| 
1817] July 29; 9/50/58 
N. A. 4/4050 
i 
Do. |August 14 sl10 12 
N. A.| 2/59 51 


Ditto..... 


Ditto .... 


|Mean time of 
observation. 
h.{mi}s. 


6 


Diff. in time. 


|ti.{m. | 


5)10}38 


5110} 8 


5/10/21 


Remarks. 


This appeared to be a pretty good 
observation, but the air was not 
very Clear. 


*6 |Emersion of Jupiter’s 1st Satellite. 


Sharp and good observation. 


Emersion, Ist Satellite. Good obser- 
vation, but suspected. I saw it 3 
seconds before, orat 8°. L0™. 09°. 


Priacts in Hinpusran, 


Place. ie ea| Month. 
h. |m.] 
Mr. Grinxpatv’s 


pe) 
House,nearSeharanpur [13:7 7| Avg. 21 10) 5)13 


N. A.| 454.56 
Sept. 6, 32417 
3/13'46 


ee22e0ep FFF CF oe 


Bo. 


Do.| Oct. 15 6/55) 43 


ecoeeseaoe 


1145125 


Dehra in the Din ..../1814 April 25 


Ditto...» oo 


DRS Aa deen 


UF OR aon baa hcickaral Do. 


Aug. 21,10) 7,15 
4 54 56 


6} 826) 8 
3.13} 16 


| 


0. |' Sept. 


| ean time Wl p 
observation. 


S. 


1817\March 9 17/37 43: 
12,25 44 


5/11/44 


° 
oO 


‘2 


XX 


b. 
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Diff. in time. 


|m.] 


Remarks.: 


8. 


*1|Emersion, Ist Satellite. Good sight. 


-2)Emersion, Ist Satellite. The obser- 
~ vation seemed good, but the planet 
was rather low. 


*3|/Emersion, Ist Satellite. A very good 
and sharp sight; a little moon 
light, but no hindrance. 


5 10 22 +37/Telescope, Dottonn’s 42 inch refr.. 
—power 80—Chronometers, by 
Brocxsanks and Mo.zineux; 
time, by equal alts. on all the 
wires of the circular instrument. 


°5|Emersion, Ist Satellite—Telescope, 
Doruonn’s 34 inch refr.—aper- 
ture 2'". '7.—power 80—an ex- 
cellent glass of its size. The 
Greenwich 4% inch refractor can 
only spare it one second of time, 
by actual trial. 


4/Emersion, 2d Satellite—It came out 
close to the Ist—but, as usual, 
gives almost 1". later, or more, 
east longitude. ‘laken near the 
Menuant’s temple. 


5 Immersion, Ist Satellite—Good ob- 
servation—Dottonp’s 42 inch tes 
lescope—aperture 2". 7.—power 
80.. The above temple, distant 1. 
3°, bearing 247°. 


511-59: 


By Lieut. Hersert—Dotionp’s 
42 inch telescope—same power, 
&c. as mine. At Captain Youna’s 
Bungalow— Latitude 30°. 19. 
17." 5. Difference of: longitude, 
compared with mine, some time, 
at Seharanpur 2™. 02° of time. 

N. B. The Bungalow is a second 
of time west of my place of obs 
servation. 


5/12:19 


5|t222 -°8By Lieut. Hrrerrr, same places 
| This gives I". 51". east of mine, of 


skme ‘night, at Seharanpur. 
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Se eee 
Mean time o Diff'th tine 
Place. Year| Month. | observation. tage fone foak.f gy... QRemarks. 
‘fh. [m., Ss. h. [m.} LS. ‘ 


'5)12}59 | |An immersion of the 3d Satellite 
| gave jhim §. 12. 59. The date I 

have mislaid. 
Oct. 15} 6/55/34 ! 
1145/25 


pyramid, and stati- 
on of observation. . 


Chavr mountain, my 2 
1817 


510) 9; ‘9 Lieut. Herszrt.—Mine of same 
night, at Seharanpur, 6. 55. 43. 
3. difference 8”. ’4. is rather too 
little—sheuld be 15°. 

Bhadraj mountain, N. 


W. end of the Diag sta May\: 2 piaaies 


453/36 5/10/59  °5 Emersion, ist Satellite. Good ob- 
servation—N. W. peak of the 


mountain, at BALAB’HADRA’S sta- 


tue. « 

Ditto $02 33 Solely Do.| Do. Do.|\10|59\48 aig 

5/48/33 “511114 *5 Emersion, 2d Satellite—Clear—The 
34. inch telescope, which is one 
second of time later than the 
Greenwich refractor, with which 

it was compared in England. 

Naan rds ibd orbits Fe's Do.| May 11/11/45)19 

° | 613610 5| 91 9 °7|\Emersion, 3d Satellite. A tolerably 
good observation, below the west 
: end of thé town. 

PIILG ii nloaraccleveissancrie's 1816) April 1 10/39 29 ; ; : 

: 5 30/19 5} 9110 *2iImmersion, 2d Satellite. A good 
observation. Satellite lost light 
for 32 seconds, before it disap- 
peared—At Captain Wurson’s 
house, N. of the above place. 

| aah 
Pines ist tl | Do.| May 9 10/56/50 
} 4147/\22 5 928 Emersion of ist Satellite being in- 


terrupted, [ did not get a very 
good observation. Captain 
Brircu’s house, 100 yds. east of 
the other place. 
Matiana, in Comarsén, Do.| May 25 8|15|Z3 | 
3] 4/49 510.34 Emersion, Ist Satellite. Nota good 
observation—The telescope, uns 
steady. 


June 17) 8)29/58 
3/17/21 5 12/37 Emersion, ist Satellite—a fine obser- 
vation, and valuable. A long set of 
distances of sun and moon, taken 
by the reflecting circle, give 5°. 
* 19", '94°,—Lat. of. Tranda 31°. 
33, 42".—All the above by me, 
with 34 inch telescope. 


the Seélej, within 


Trandain Canaur,on 
Do 


the Himalaya .... 
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Mean time ap hi 
Place. Year| Month. | observation. Diff ag ME Remarks. 
fb. [m4 s. {h.jm.| 
(On the J Jumna, within ; Rea e 
the mountains of Re- 
wuen) 
CG REO Giacis RIES 1817| April 914.4155 °5 | 
9.28 26 513}29 °5 Immersion, 2d Satellite. Very clear 
\ observation—Satellite lost lusire 
| | 32°. before it went. This and 
| \ the following observations, by me, 
(ONT aioe ie | with the 42 inch telescope. On 
ete i the 10th, I took the ist Satellite ; 
there was some: doubt in noting 
| ft the time, but I believe it will give 
| 5". 12™. 40°. 
Banasstt ..0-2eereeee- Do.) April 16,1716) 5 eal aaa 
12/129 5 14/36 Immersion, 2d Satellite. A tclerable 


observation—but the dawn was 
| beginning ; I think it might other- 
ea! wise have been seen 3 or 4’, la- 
\ Harte ter, 
tri, which bears Al° April 1716 342 

10 50 33 513| 9 Immersion, ist Satellite—T suspect- 
- ed I saw the glimmer till 16°. 03. 
46°. or 4°. later, but not certain— 
Air very clear—Same day, Lieut. 
Hersert observed the immer- 
sion at Sikri in Rohile’ hand at 
"16%... 05". 28°. © Diiference I™: 
46°.—Sikri is between Bareilly 

and Chandausi. : 


Cur ali, near Jumnau- 
Do 


(On the Ganges, within eid 4s 
the mountains of Re- 
waen) 
Reital ... 202 seceeees Do.| May 10161421 +5 
1i| 1) 5 5|13,16 -5 Immersion, ist Satellite—Same te- 
lescepe. Air clear, but there 
i was a slight wind, 
Do.| May 12 ‘y fe 56 
9\33 5|13)23 A very fine observation, consideving 
: that the planet is so near opposi- 
tion. The air calm, and in these e- 
levated regions, exceedingly clear. 
Satellite lost lustre 50°. before it 
went. Same night, Lieut. Hrr- 
ZBERL’S Observation—The immer- 
sion at 10°. 42™. 09°. 9. at Cha- 
koorwara—lat. 30°. 22. 30".. 


EL alow tice 
42 5\15 


3 DRAB Q@OnnOnD weeces Deo: May 11 14/13 


§ 57| 


53  °7 [mmersion ofthe 2d Satellite— Clear 
and steady—I followed the Satel- 
lite deep into the shadow. It 
continued to lose lustre: for no 


176 _ LavitupEs oF 
Mean time of | y.—~ + 4 
Place. Fear, Month. | at Diy ie Gene. Remarks. 
hem) i's. h.[m.]} os. 
less than 76 seconds, before it 
finally disappeared. It gives a 
longitude more than usually east 
of the Ist Satellite. ‘The planet 
being now so near opposition, is 
large and bright, and its glare is 
some impediment to the precisi- 
on of observation. 
SuChzZ . oc ccdcee ooo e ole (LB17}, June: 13] 9198128, °7 mersion—Ist Satellite. 
Himalaya o. 00 cccvess 4/13/36 54452 -7\Night clear, and no moon. Lieut. 


| Wiersert and I, both observed; 
he caught the first glimpse 3 se- 
conds. before { did so; L have res 


N.B.—Forthe latitud corded his sight of it, 

. B.— or the latitudes 
of this and the fore- 
going places, see the 
list of latitudes. 


ee 


We could not take any observations of the Satellites higher up the 
Ganges than Suc’/2, as the great height of the impending ciliff-, (some 
times 50°. above us), prevented our seeing Jupiter, when the Eclipses 
took place. By the same cause, I have lost many observations in other 


parts of the mountains, 


‘Tne longitudes of all the snowy peaks, visible from it, will be dedu- 
ced from the meridian of Seharanpur, by triangles, as well as their 
latitudes, distances and heights. The base for the purpose is that of the 
Chaur mountain and Seharanpur, the station signals at each place, being 
visible from the other, and at the distance:of sixty-one British miles. The 
angles of the grand snowy peaks have been taken at each station with 
the circular instrument, as well as their apparent altitudes at different 


times, 


PiLacEes In HiINpustTAn. { 


Latitude. 


Places. | : Province & District. 
> 
{ 


| 


=e a 


(March of the Reserve, 
from Rewarrie, towards 


bat 


Remarks. 


Jaipur.) 
Rewarrie, (Camp, ae a 1] 1 |Belhé f a furlongs S. W. of the towa of Rewar- 
quasters) +--+ +27-+- ! rie. Longitude, west of S. E. angle 
| of the city of Delhiwall, 2. 28°. 5 of 
time or 37'. 07". of space, by trans- 
ferrence of time, by Mouinevux’s 
chronometer. 
Camp, near Bhawul ....|28 SI5Go PManaund Sorc loe tee oo Camp, 6 furlongs S, of the town. Dis- 
; | tance 9™, 1%. 
Camp, near Bairud..... 97, 63\ 1 | Alar sess. a.c2 .. (Distance to Shahjehdnpur, 11”. 3°; to 


27/49/16 .1| Ditto .. 


eo evry, 2@ COL Goes 


Goojerdds .c..see0200 


Cath putli.cecceeseces(27/41/53 |Ditio...... 


7 EM ICE C5 Ola o A abe Bendocod colt 


IBENGiake Boiss Sate largest Eo Dilio: os oc sje owes 2 
i 22 |B. 


mr 50 | Ditto ..c+csseeserors- 


Samodt.......... Shae ELEM ID hEO ws cote e oietat O 
45 .2 B. 

Nanghul ...: <..00++++,2F| 3135.2 Ditto .......445 “i 

SITU Gnade arto w larecie <5 | ZO} DON DD RIPIEEZO, scevvielesei ct ap = ce 

Sanganér ......+.. ~ ve (26/49/10 .9 Ditto v...ce ee eeevees 


| 


Y y 


1t 


‘Head- ~quarters. 
pur is distant about 9 miles. 
‘Mean of several seis of observations, by 


Bairud, 10°. 


§ furlongs S. of the village ; distance 8™. 
I‘—Hence, the observations were tak- 
en conjointly with Captain Barron, 
Assistant quarter master general. 


wseececess belongs to a small chief-—-1™. 3° S. 


west of the town of Kote ; distance 
about LO miles, but the wheel broke 
on the road— aaneitide 24", 15". 
west of Rewarrie camp. 


furlongs S. W. of the town. Distance 
g™.A4‘ 


miles S. W. of the town. Distance 
AS 
miles S. of the town. Distance 


Setar. 

furlongs east of the town gate. Dis- 
tance 12". 27 z— Longitude by chro- 
nometers, 26' west. of Kote, and 
Putli camp. 


, Distance 10™. 6". 


Distance 9™. 6°. 2 Fas- 


Captain Barton and myself—Head- 
quarter, Camp. Distance 10".03. The 
N. W. bastion of the town of San- 
ganér, distant 14 furlongs, bearing 
164". 90'. Jaipur is about 7 miles 
from Sanganér— Longitude, west of 
Samoat camp, by chronometers 1’, 


Places. 


| 


out of our power to take 
any observations in the 
city of Jaipur, we met 
sureda sufficient base,an 
took the distances of such 
remarkeble objects there 
as were visible, and from 
the Trigonometrical ob- 
servations, found the lati- 
tudes of the following 
places to be: 


High pillar, near the ob- 
servatory in Jaipur .. 


Palace of Nehr-gerh , ond 
the hill 


Yort above east end of? | 
the town 

ort of Mootie Doone 
rvie,between Sanganer 
and J aipur 


eeoeneove 


Fort of Airoute, without} || , 


the wall, ats. W.angle§ | 


(Sanganér, ta Rewarrie 


town, by Raj-gerh and 
Alwar.) 


Gunuri.ess 


Bijact Busset...+,» 


19 
epaeo) 


WeiLWAVTEA oon cie sees 


aoe» 


Kala Pahér spe vecs ees 


Carnal: SEs pee le 


Latitude. 
Hu 


Circumstances rendering it 


a 


| 


26 


26 


27 


26 


4637 


49|55 
5236 


58/59 


vane 


LaTITUDES OF 


Province & District. | 


i RE 


t 


6 Jaipur... 


Pe eo pospoee 
i ! 


DDALLG ntsres'y 


peereoee pe 


WDUELO:'S fio ao aracetelorsn tote 


\Ditio ..... 


| 


Ditto 
| 


\ 


seep eperpoen 


aperepepsoeoep se e 


| 


SNe eee 2 


Remarks. 


Total distant, Rewarrie camp to Sane 
ganér, British 125". 7°". 


I 


The pillar east of Sanganér, camp 2. 
30". Center of the city, nearly 3!, 14™. 
or 1°. 12'. 38''. west of the east wall 
of Delhi, which I take to be about 
77°. 14'. 15". east of Greenwich, and 
Jaipur 75°. 50'. 07" .—Longitude, 
east of Greenwich. 


Rast side of the town. Distance from 
_ Sanganér, 9". 2". 


East side of the town. Distance 10". 2% 
East side of the village. Distance 16°. 3% 


1 ferlong east of the small fort on aes 
hill. Distance 14%. 1% 


2 funibuge N. E. of the village: part of 
it belongs to Jaipur, and part to the 
Ram Raja. Distance 14". 7'..—Ob- 
servation of the latitude, not gced. 
They call the country here Dheonkar, 
and the Pergunne, Bhatteri. 


Puaces 1n Hunpustan, 179 
Places. Latitude. Province & District. Remarks. 
fo} | ’ \ " i nt oe 
Raj-gerh ...5 s+ o coe [27(L3148 | Alwar .cesseeeeeseese.{A large and strongly fortified town in 


arecess of the hills, belongs to the 
Ram Rajd of Alwar ; 3 furlongs west 
of the town. Distance 10™. 4°, 


(Longitude of Ray-gerh, 
east of Sanganér, 49. 
30". by Chronometer.) 


oo 0ee (27/24/33 [Detto......-052++..+...jA strong mud fott in the plain, ‘vith 
rauni and ditch, and a stone cita- 
del within 4 furlongs N. of it. Dis- 
tance 11". 3", 


Matucera:...0ss. 


AUBU do os. chines + v2.20 (27|84| 1) [Ditto .......000..-...)/A large and strong town at the east foot 
| : of a steep hill, which is fortified —2+ 
furlong from N. KE. angle of the town. 
Distance 13™. 4" 


Bohdderpur .... 00+ 0+. |27)39|/47 {Ditto ..... 6.00 se... {Small town and fort on a low hill. Dis« 
tance 11™. 15. 


Crishna-gerh ......000% 29}49,'31 |Mewat...............|West side of the fort, which has about 
16 stout mud bastions, a rauni and 
ditch, and a stone citadel withia,— 
stands on the plain, and belongs to 
Ram Rad. Distance 12”. 


(SCG OTS Me OC CHODIS 128] 1134 |Detto ...... 068 sees Small open town, belongs to the palace 
sh Pa : at Dethi. Distance 15™. 3° 


Am of 


side of the town. Distance 15™. 34, 


PRETO ETON oe See NZS LT SO eI Ct tia ver eveess eves Hea eras office— Rdni-high, west 


Tue latitudes in this list were deduced from meridian and circume 
meridian altitudes of the sun and stars, taken with sextants, or, more gener= 
ally, by Troucuton’s reflecting circlee—Except four places in Huriana, 

» 


and five in the city of Jaipur, the latitudes or which were obtained by 


trigonometrical processes. 
ERRATA. : 

vet 

Page 170—line 36, for 7108 read 7444 


171 —line 5, for $494 read 8869 
do—line 3, for 10,073 read 10,319 


LV. 


Description of a Zoophyte, commonly found about the 
Coasts of Singapore Island,—with a Plate. 


By Masor Genzrat THOMAS HARDWICK, F.R.L. & A. S. 


; Read 13th November, 1819. 


ee 


Tus subject belongs to the Genus Spongia, to the class Vermes— 
and is of the order Zoophytes.—From its peculiar form, we propose to 


term it 


a) 


_SPONGIA PATERA. 
Root.—Branching, the shoots of various thickness, from the size of a 
finger to 3 inches in diameter, slightly diverging, composed of earth, 


sand, and broken shells, and very fragile. 


Stem.—Cylindrical, of the same cellular texture as the bowl, and about 
the same length, in circumference, pretty equal—from 15 to 17 inches 


diameter—surface porous, 


en 
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DESCRIPTION OF A ZOOPHYTE. 18si 


Curp—or Bow1.—Cireular—and subconical, in diameter at the brim 17 
inches, about the middle 123, and near the bottom 7 inches, capable of 
containing thirty six quarts of water: in substance corky—but non< 
elastic, made up of cells or tubes—running into one another, and di: 
vided by a slender membrane, not more than half a line in thickness: 
ever the whole surface, both within and without, are-spread innumeras 
ble pores, the mouths af which are closed with capillary—cottony— 
fibres im converging radii from the circumference to-the centre of 
each pores these when seen under the power of a.common lens, have a 


dense. downy appearance. 


Tur height of the specimen, from-which this description is taken, is 
37 inches, and something larger than one presented to the Asiatic Society 


by Joun PALMER; Esq: 


In an Essay on British Sponges, by the late Grorcz Monraau, Esq. 
printed in the 2d volume of the Wernerian Society’s Transactions, is 
described—** Spongia Scypha’’—which bears some resemblance to the 
specimen from which the plate annexed was taken, but it is diminutive 


mall its parts, when compared to this Indian species. 


Bale of a substance called Gez oy Manna, and the 


Insect producing wu. 


By Masor Gevernaz FHOMAS HARDWICK, F.R. LL. & A. 5S. 


Vick PRESIDENT. 
Read 17th June, 1820. 


oT BEG to lay before the Asiatic Society some information upen a 
subject which forms a paper in the first volume of the transactions of the 
Bombay Literary Society. Captain KEpwarp Freperick, of the Bombay 
Establishment, has given his remarks on a substance called Gez or Manna, 
found in Persia and Armenia,—but the doubt of authors who have 
written upon, the same subject, seems by no means cleared up, as to 
whether this substance be the produce of an animal, or whether it be a 
vegetable gums and Captain Freperick concludes his paper with ree 
marking that *° at some future period it may be proved to be the pro- 
s¢ duction of the Aphis tribe, instead of vegetable gum,’’—The celebrated 
French Entomologist Geoffroy, has already attributed to a species of 
Chermes, the property of producing both in the Larva and Pupa state, 


a sugary substance of a white colour, resembling Manna3$ and it ts in Cones 
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in their natural state, covered with. a white filamentous or cotton like 
substance. —Fie 5, is the same parcel of the larvae, removed from the leaf 
and reversed, which exhibits an undefinable mass, by the confused mix=- 
iure of legs, somewhat darker, by having dried on the leaf—Fig. 6, 
shows a fragment of the Manna, in the state it was taken from the tree.— 
It is found however in pieces of various shapes; some fiat, as taken off the 
leaves. of the trees sometimes in cylindrical pieces, impressed with. the 


figure of the stalk or branch on which it has. fallen. 


Ter formation of this. substance upon those parts of the tree from: 
which the insect does not receive nourishment, may appear difficult to ace- 
count for, but if the economy of these infestors of plants, the cocci and 


ihe aphides be attended to,,the difficulty. will vanish. 


_ Tue Revd, Dr. Kirsy,.in-his introduction to Entomology, vol. 2d 
page 89, has given a most interesting description of the natural economy 
of these tribes of insects, or rather.of the aphides;:and I have witnessed 
all he relates on ‘ the loves of the ants and the aphides.’—It is not 
therefore in my. mind a matter of difficulty, or unreasonable to suppose, 
that had the numerous aphides, I have seen drawing their nourishment 
from the succulent parts of a plant, ‘been: unattended by the multitude of 
large black ants, incessantly urging them to. part with the luscious drop, 
I should have seen the accumulation of this limpid liquid froma thousand 
springs trickling down the leaves and stem, drying as their surfaces spread, 
and drop after drop forming incrustations, bearing impressions of the 


branch. or leaf, and like the substance I. now produce before the Society. 
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Yo what I have stated above, I shall add the observations of Mr. 
Hounrer, which are of material importance to’ the subject of this paper, 


as relating what he himself saw: 


Extract of a letier, dated Camp, Pachmari, llth March, 1819. 

*¢ I sHaLu now try to describe to you a natural curiosity which I found 

‘‘ in my rambles in these hills; and I have inclosed a few of the insecis 
s* with a specimen of the substance, which, it appears, they have the 
“¢ pnawer of generating from their bodies. ‘I'he substance appears to pro= 
“¢ ject from the abdomen: in. the form of a tail or bunch of feathers, of a 
“© nature more like snow, than any thing I can compareit to. These in- 
sects are found on the branches and leaves of trees, on wineh they 
swarny in millions, and. work and generate this feather like substanee, 
till it gets long, and drops on the leaves, caking on them,. and resem= 
¢ bling the most beautiful white bees wax, this hardens on the leaf, and, 
‘* takes the complete form of it, which you can strip off, bearing the very 
‘¢ impression and imitation of the leaf itself, which no art could exceed, 
*¢ But, what appears surprising, they do not seem to eat or destroy the 
‘¢ leaves they swarm on, and though they may have been some days on 
‘© the leaves, nothing more is seen than this waxy substance issuing 
© from the tail. I have seen a great deal of it about these hills, and much 
<¢ might be collected, should: suppose, were it desirable; there are no 
“ inhabitants however about here. We have been on the top of the range, 
“¢ since the month of December, watching the movements or the Ex- 
“ Rdajdé of N¢gpur. Our position is about south-west of Hussaind bad. 


oe 
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‘¢ The climate is good.—The thermometer 58° at sun-rise, 86° at noon, 


*¢ and 80° at suneset. No hot winds as yet.” 


Tue small branch with flowers received from Mr. Munrer, proves 


to be a climbing species of celastrus. 


A more perfect account of this insect must depend on the opportunity 
of observing it in all its stages—the whole of what we had for inspection 
(about 100) were apterous, and the abdomen of all totally destitute of 
those processes which distinguish most species of Chermes from the preced- 


ing Genus Aphis. 


Tue appearance of the insect, before being handled or disturbed from” 
the leaves and branches they form on, furnishes a character admitting 
of comparison with another species of Chermes—viz. Chermis Alni*— 
which in the larva State is covered with a viscid, downy, filamentous 
substance—so are the insects under inspection in their native haunts; but 
however light and flocculent this may have been when first taken, the 
pressure it has undergone in a transit of several hundreds of. miles, must 


be considered as likely to rob it of that character. 


* Chermes found on the Betula Alnus. 
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An account of Trigonometrical and Astronomical Operati- 
ons for determining the Heights and Positions of the prin- 
cipal Peaks of the Himalaya Mountains, situated between 

the latitudes of 31.53.10. and 30. 18.30. N. and the 
longitudes of 77. 34. O4. and 79. 57.22. EL 


By Caprain J. A. HODGSON, 10TH Rear. N. I. and 
Lizur. J. D. HERBERT, 81a Rear. N. I. 


On the successful termination of the first campaign against the armies 
of Nepal in 1815, in which they were expelled from their conquests in the 
mountains between the rivers Setlej and Kak (or Gograh) by the British 
forces under the respective commands of Major: Generals OcuTERLONY 
and MarTinpELL, and Colonel Nicozzis; and the provinces of Ger/uwal, 
Sirmor, Hindur, Bisaher and Kamaon, with the exception of some small 
districts, being restored by the British government to the Hindi Réjés, 
their ancient possessors, the Most Noble the Governor General in Council 
was pleased to direct, that surveys of the above countries should be execu- 
ted by Captain Were and myself. ‘To Captain Wess, who was then 
in Kamaon, the survey of that province and of the eastern parts of Gerh- 
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wal was assioned; and to me, that of the western part of Gerhwal, and of 
the mountains between the Ganges and Setley rivers. My instructions 
were summarily, “to make a correct survey: of the liberated provinces 
“ of Gerhwal,. Sirmer and Hindur, as well as of the countries to the 
“ north of them reaching-to the Hundlaya, a tract which comprises. the 
« sources of the Ganges, Juimna, Tonse, (hitherto unknown; though larger 
“ than the Jumna) and Setiej rivers; and which is bounded by some of 


‘ the noblest mountains in the world.” I was ordered to carry on my 


“a ‘ 


researches as far as rationally practicable, and Colonel Crawrorp, then. 
Surveyor General, was directed to prepare such instructions for me as he 
might deem necessary. ‘That distinguished and scientific: officer, alike 
versed in the theory and practise of great surveys of this nature, approved 
of the methods I had suggested, for carrying on my operations, and gene- 
rally directed me to be guided by such circumstances, as might appear. to 
me most. conducive to the objects in. contemplation.. 

Ir will be acknowledged, that the extension of geographical’ knowledge 
is a desirable object, and it cannot‘be denied; that to ascertain. the heights 
and positions of the snowy peaks of the Himdlaya is notonly an: interesting 
and curious, but very useful, inquiry, for when their latitudes and longitudes 
are known, the geographical position of any place; from: whence one, or 
more of them, are visible; may be determined with ease and accuracy.. We 
have every facility and opportunity of observing some: of these resplendent 
and lefty puides, in the great exientiof 155-degrees-of longitude, now, either 
in our possession; or under our influence and control, from the banks of the 


viver Setlej at Luciana; to beyond those of the Burrampooter in Bengal: 
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En all this belt, the outline of some of the snowy peaks may frequently be 
observed, in clear weather, to the distance of 150 miles and upwards, with : 
sufficient distinctness, for an observer to fix his own position, by obvious 
methods; and thus, to be enabled to correct the geography of the older 
maps. [But as yet, we do not, by Captain Wesp’s survey, and that of 
Lieutenant Hererrr and myself, know the precise latitudes and longi- 
tudes of any peaks further to the S. I... than the latitude of 29. 49, 43. and 
longitude 81.2) nearly.. It would be very satisfactory, to determine the 
positions of those more eastern peaks,. visible from Patna, Monghir, 
Bhagalpivy and Rajmai, and this may be done with considerable’ pre- 
cision, by their Azémuiis, taken at the above places, with: their observed 
differences of latitude, and: differenees of longitude; taken with good. chro- 
nometers, carried down the river, i fast going light boats, whem the stream 
is most rapid: the boats would reach Monghir from Patna in: a day, and 
two good chronometers, cught to give the difference: of latitude, within: a 
quarter of a mile. The chronometrical measures, may also be compared 
and corrected by differences of:longitude taken by the firing-of gunpowder: 
the flash: of half a pound of gunpowder, fired at the hill house at Pir 
Pahdr near Monghir would be seen at Janghira rock, from which, a 
flash. would beseen at Patter Ghatta, below Bhagalpur, and.thence at 
Pir Pointf or Sicrt Gall, ox probably Rajmal. I am: by no means 
sure, that a flash from. the top of the Golah at Patna, might not be seen at 
Pir Pahér,. as-Baron. Vanzacu observed the effects of this sort of illumina- 


tion at places, so far distant. from. each other,. as: to be reciprocally con- 


| cealed from sight, by the curvature of the earth. By this method much 


may be done, and the longer the line the better. Of course it requires a: 
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good observer at each place, with one or two assistants, good instruments, 
and great alacrity, and the mean of alternately repeated flashes; and to 
such extent as they may be visible, this method is above all astronomical 
operations, for determing differences of longitude, the most certain. But 
to return to the subject immediately under consideration. Having received 
my instructions, I proceeded from the army, on the immediate frontier of 
Nepal to the upper part of the Doab in the Sehdranptr district, in which, 
orin the Déhra Din, or valley, I intended to begin my operations, by 
measuring a base of four or five miles in length, if the ground should prove 
favorable. On examining the plain lying at the southern foot of the hills, 
between the Ganges and Jumna, I found there were several placés where 
I might measure a line of three or four miles, but that on account of 
the mango groves, with which the country is studded, it would be very — 
difficult, if not impossible, to extend the sides of the triangles, which would 
increase in length considerably, before I could prolong them to the feet of 
those low hills, which divide the plams from the Din. On the summits 
of the last mentioned hills, I intended to establish stations proper for ob- 
taining others, on those loftier mountains, which bound the Din to the 
north, and command views of the Himdlaya peaks, as well as of the 
plains. When the distances between some of these points, and Sehdran- 
ptr, as well as their reciprocal distances from each other, should be esta- 
‘blished, I intended to use those lines as bases, whereon to determine the 
positions of the snowy peaks, as has since been done. The search of the 
ground having proved unsuccessful in the plains, I proceeded, for the pur- 
pose of making a similar examination, to the Din, to search for more favor- 


able ground. The Din, though a valley, has an uneven surface, sloping 
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from the hills, which bound it to the north and south, to the two rivers 
Soang and Asan, which have their courses from its centre in different direc- 
tions, to the Ganges and Jumna: much of the sloping ground of the valley 
is covered by forests: the central part, near the rivers, is more open, but i 
marshy, and overgrown at the season, when I examined it, by high grass 
and reeds, which cannot be destroyed by burning, before the commence- 
ment of the warm weather, untill which time it is detrimental to health te 
remain in such places, and the tigers and wild elephants which then 
abound in the thick cover are troublesome: at a later season I might have 
been more successful in finding clearer ground, but [began to re-consider 
whether a plan which I had long before had under consideration, might 
not nearly or wholly obviate the necessity of measurmg a base, an opera- 
tion well known to be very tedious,.and with limited means exceedingly 
difficult: to execute it in the precise manner, which is requisite when 
the object is to measure an arc of the meridian, a number of coffers, tri- 
pods and elevating screws. would be necessary, and even if I could have 
pracured workmen to make them, they must have been cut out of unséa- 
soned timber, which would warp and cause much uncertainty. How some 
of these difficulties were afterwards obviated by Lieutenant Hergezrr, will 


appear in the account of his measurement of a base. 


- Tue method by which I hoped I should be able to avoid the trouble 
and loss of time incident to the actual measurement of a base, was this: 
to determine as accurately as I could the difference of latitude of two places 
in sight of each other, but as far distant as possible: this difference of lati- 
tude with the observed Azimuths, I considered, would shew! the number of 
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feet due to it, and consequently, the observations being supposed correct, the 
distances of ihe two-places, which might be used as a base of’ great mag= 
nitude. The stations’? selected for this purpose were first thé house of-Mi. 
GrinDALt, the judge and magistrate of Sehdranpir, which for the sake of 
distinction we shal} call Belwille, a very large and conspicuous white building 
in an open situation, one mile anda half south of the town of Sehdranpir. 
The second or northern station is a very remarkable and lofty mountain, 
which divides the hill provinces of Sirmor and Jébal, called the Clui* or 
Chirked har: in summit is upwards of 11,000 feet above the level of Ses 
haranpur ; the point where I fixed the station is 10,650 higher than: the 
station at Belville, from whence its. Azimuth 3.25.05, to the west of north; 
a direction so near the meridian, bemg extremely valuable, in determining 
the distance in the manner I proposed. The station mark on the Chur; 
is a pyramid which I built of pine trees, rock and turf, 35 feet high: i€ is 
visible from Belville with the mstruments I intended using, and the ‘south 
point of the line there, is seen from the Chair‘, by firing white lights om. it 
at night. * 


Tue distance of these stations is upwards of 61 B. miles, a distance suffi- 
ciently long to serve as a base for the most distant: snowy peaks. visible 
from either end of it, and I hoped, that by taking: a great number of zenith 
distances at each place, I should be able with a reflecting’ cirele, to de- 
termine the difference of latitude within two or three seconds, which, relative- 
ly to the great length of the arc, (upwards of 53 minutes) could only occa- 
sion a small uncertainty in the distance, and of course, a much smaller in 


the elevation of the objects to be observed from its extremities. Experience 
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shewed that:this degive of accuracy could not be ‘attained: byiimyselft’ op 
Lieutenant Hergert, though Thad much larger‘and more perfect dstrit 
ments tham have hitherto;been used in the mountains, or in any. survey on! 
this side of India;.and both of us had much practise as observers. (When 
T had less experience, I was moreconfident as to the accuracy which E 
thought might be obtained from ¢elestial observations, freqtiently and Gare+ 
fully repeated; but now So far from being: ‘satisfied with surprisingly ‘close 
results, more close, than the Data’ and instruments ‘warrant, I incliné to 
consider them, the effects of'chance. 1 hold it to:be the part of a faithful 
observer, to s)e8 no observations, except where’ he is sure from some 
knows cause, that they are bad.’ It has been said; and I think with jus- 
tice, that when experienced observers, after taking all the’ pains and pre- 
cautions iti’ theit power, find themselves embarrassed by discrepancies: for 
which ‘they’ cantiot ‘account, they are probably onthe point of making’ 
some important discovery: at any rate though they may not be so for- 
tunate, they may by making a fair disclosure, enable others who may 
view the subject” in a more Happy point of view, to do so. ‘Even in 
the great English ‘trizonometrical survey we see that the latitudes 
of principal stations taken by different stars when under favorable 
circumstances, and with powerful zenith sectors of five and eight feet 
radius, have some times extreme differences of 8 or of 4 from the mean. 
Ours being taken with instruments of only six inches radius, and with tele- 
scopes of small power, may be expected to be much more discordant; of 
course they are so, but really not in proportion to the power of the, instru- 
ments. Reference to the table of 61 latitudes taken by me at Bellville, 


and the same number by Lieutenant zrserr, of stars on different sides 
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ef the.zenith, will shew that the differences are less, than could be expec 
ted, and how closely our mean results agree, indeed I think too close, but 
they are fairly stated. "Though at Belville we could observe at our ease, it 
was not so on our lofty stations. of the Chir’, Surkunda, and Bairdt 
amidst snow, ice and: ‘clouds, and exposed to furious tempests, which the 
astronomer in his firm observatory never experiences. But even the mean 


of Lieutenant Herserr’s observations and mine, varied atthe Chi*, only: 


4, which is less than. could be expected:—T'wo observers may. chance 


io find the same result, and yet it may not be: true. . Whether it be 


so, or not; may be proved. ‘Te prove, whether, the difference of latitude 


of our large are, Belville and the Chur, was certainly determined, 1 estas 
blished a third or proof station on the fort of Bairdt, the three places mak-. 
ing a well proportioned triangle. Bairdt is a small fort.on the summit of a, 
mountain in Jaunsar...The station of: observation is in the fort, and. 
distant from. Beluille 2,59,129 feet, and 6,556 fect nearly above its-level.. 


There, as on the Chis and at Belville, a great number of observations. 


for the latitude were made, by. Lieutenant Herperr and myself at dif 


ferent times, but with the same reflecting circle: but the mean of our ob- 


e v ° ° 
servations differed 7,* At all the three stations, the angles and Aziumuths 


were carefully observed, as will be shewn in the detail, yet Ss) had_ the 


mortification to find that the latitude of Bairdt, as deduced. by strict. 


calculation on the latitade and Azimuth arc, or. base of the Chir and 


#75 is too great a discrepancy to be fairly attributable to error of observation only, peer it 
may have been causea in part, by the varying state of celestial refraction. I observed at Bairdt in 
tempestuous weather, and was much interrupted by storms of wind, snow and sleet, and the atmosphere. 


to the north zenith was generally cloudy. Lieutenant Wergert was rather more favored by the 
weather, and his observations there are preferable to mine. 
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Belwille did noé agree, with the mean latitude actually observed at Bairdt, 
at it ought to have done, but differed from it, ten seconds; had it differed 
only three or four seconds, we should have been content to sacrifice perfect 
agreement to gain time, and indeed it must be confessed, that having regard 
to the object in question, an uncertainty of three or four hundred feet in 
sixty-one miles and a half miles was not much; it would affect the distances 
of the remotest snowy peaks only to the amount of about 600 feet, in 
the whole; and the nearer peaks, less in proportion: the heights would 
be very little altered, nor would the uncertainty even of 10 or 330 yards 
materially affect them, but. the. latitudes and longitudes, would be 
uncertain and unsatisfactory.. Much chagrined at the disagreement, we 
were at a loss what steps to take; whether to consider the latitude of 
Belville, as satisfactorily settled, and that of the other two stations as erro 
neous, or to dividé the error equally between the three. Still suspecting 
that some oversight had taken place, though none seemed palpable, we 
_ determined to try a second proof station, in hope it might throw some light 
on the subject: for this purpose the mountain of Surkunda was fixed on, 
which is distant from Belviile, 2,836,212 feet and 8,300 feet higher than it. 
There, latitudes, angles and Azimuths were observed, and again the ob- 
served, and computed latitudes differed, to the amount of some seconds, and 
in the same manner as at Bairdt, the computed arc proving greater, than 
the observed. On the Warté mountain, also which is distant nearly north 
from the Chir’, 111,634 feet, and 1016 feet lower than it, a station was esta- 


blished, when operations, similar to those noted above, were effected: the 


best latitudes there were observed by Lieutenant Hergerr, and though not 
| so numerous as those at the Chit, Beluille, Bairdt and Surkunda stations, 


VOL. XIV. 3D 


196 AN ACCOUNT OF THE 


agreed very well with each other. These gave the differences of the 
‘observed and computed arcs, in a contrary sense to those at Bairdt and 


Surkunda. 


Tus perplexed, we despaired of arriving at the accuracy we aimed at, 
by the methods of differences of observed latitudes and Asimuéhs, and 
resolved, cost what time it might, to iry to clear up the difficulties, by 
measuring a base. An operation which [always foresaw might be neces- 
sary, but which I wished to avoid if possible—mean time the trigonometrical 
affairs of the survey went on, combined with geographical researches, and at 
many commanding points, stations were established, angles taken, and 
‘pyramids as station marks built, which were alike necessary, whether it 
should be determined to abide by the results of the latitude base, or to 
resort toa measured line. This operation, if undertaken, could not be 
immediately effected, but would necessarily be deferred, till a convenient 
season, for this survey embraced many objects of geographical research, 
as well as trigonometrical and astronomical operations, which could not 
be carried on at the same time. An inspection of the map will shew 
the great extent of the country explored, and its rugged and mountainous 
nature, in traversing which, many difficulties present themselves, and it is 
only at certain seasons, that the snowy regions.and upper parts of the 
courses of the great rivers can be visited. Even the principal stations are 
on high mountains. The Chis is higher then mount Etna, and the snow 
lays deep on its north side, generally till the commencement of the rains 
in June; the mountain is then shrouded in mist and clouds. ‘The climate 


is too severe, to allow an observer to carry on his operations with success, 
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before the 20th April, and from that time, to the end of May, is the best 
season for the work. Also, after the autumnal equinox, the air becomes 
clear, and the atmosphere is favorable for vision, until the middle of 
October, when storms of snow, render the station untenable. Therefore, 
to these two periods, must visits to the Chur be limited. The inconvee 
niences of residing on such a stormy ridge, even at those seasons, are con- 
siderable. The fury of the wind is great, and the cold intense; immediates 
ly after sunset water and ink are frozen—and our followers, who were 
necessarily much exposed, suffered severely from the cold: the ascent 
of the mountain, was long, and arduous, and the grain required for the 
followers, for a period of ten or twelve days, was procured with great 
difficulty from the distant villages in Sirmor and Jiibal, and it is to be 
understood, that in these mountains, between the Bhdgtrathi and Setle 
rivers, camp equipage, instruments, provisions, and every thing required, 
was cafried on men’s backs, except on one short military line of route, where 
mules lightly loaded may occasionally be used. Sheep it is true, are also 
used, as beasts of burthen, in the higher mountains, but they carry very small 
loads—similar inconveniences and limitations as to the season of residing 
on them, occur at the trigonometrical stations of Chandmir, Bairdt and 
Surkunda, in a less degree, and in a still greater at Kedar Kanda and 
Uchalért, which are higher than the C/aé;‘, in or crossing the passes over 
the ever snowclad Himdlaya, and in exploring the sources of the great 
rivers which rise in their deep and gloomy chasms. ‘These and many 
other impediments delayed the arrangement of this memoir, to a later 
period than I could have wished, 4nd I must be allowed to state some 


circumstances which rendered the delay unavoidable on my part, and that 
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of Lieutenant Herzert: the first was want of assistance: two young 
ofiicers of engineers, were indeed appointed my assistants, and joined 
me in 1816, but. their services were soon afterwards. required with 
their own corps. In May 1817, when on my way, to the source of the 
Bhégirat’hé, 1 was jomed by Lieutenant Hersert, of the 8th Regt. N. I. 
who had been appointed my assistant, and to his valuable aid I owe 
much. He accompanied me in the journey from Reiial to the source 
of the Bhdgiratht. After the rainy season of that year, during: the 
Mahratta war, Lieutenant Herserr joined his corps with the centre 
division of the army, and I marched with the reserve to Jeypir. In 
April 1818, we returned to the mountains. In October 1818, I was obliged 
to leave them, and to go to Calcutta, in consequence of a dangerous 
disorder, contracted by exposure to frequent changes of climate, in the 
expedition to the head of the Ganges. On my recovery, I went to 
Indore in Malwa, being employed on military duty, and after an absence 
of nearly two years, having obtained leave of absence, I again visited 
Sehdranpir, for the purpose of meeting Lieutenant Hereert, that we 
might jointly prepare this paper, in which we shall endeavour to shew, with — 
as much accuracy as we can, the heights and position of a number of the 
Himdlaya mountains. Itis incumbent on me to declare, and I do it with 
much satisfaction, that if any share of praise, should be awarded to our 
labours, by far the greater part of it, is due to the skill and unremitting 
exertions of Lieutenant Hereerr, who carried on the survey alone, after 
{ was obliged to leave the mountains im October 1818. The instru- 
ments I used being my private property, I left the most valuable of them 


with him. We had agreed that a base should be measured, and in conse- 
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quence of my unavoidable absence, this laborious and difficult task was 
executed by Liewtenant Hereert alone, and much of the apparatus was 
contrived by him, and executed under his inspection, in the manner he has 
described. "The whole of the smal! triangulation for the purpose of correct- 
ing the stations of Chandptir and Surkunda, in which he used my circular 
instrument, was his work, and he shared equally with me in the trigoneme- 
trical and astronomical observations of the large triangles, at such stations 
as I visited, and also established, as we had agreed, on other stations judici- 
ously situated, and carried on operations on them—and our ecographical 
knowledge of the surveyed country has been much extended by him, not 
only in carrying various route lines of the Jahnavi river above Bhairo- 
ghdt?, and of the Setlej above Wongti (which was the farthest point of 
my research in that direction ik 1816), but also in. tracing the Tonse river. 
to its sources in the snowy range; ascending which, in October 1819, he 
crossed over the southern ridge of the Himalaya by the Gtinas pass, ele- 
vated about 15,700 feet above the sea. Descending thence, he came upon 
the valley of the river Baspa, a principal feeder of the Sele), originating 
in that cluster of high peaks, which are situated in a re-entering angle of 
the range above Jumnotri, and from which in another direction are deri- 
ved the more eastern rivers. From its confluence with the Seflej, he follow-.. 
ed the course of the latter upward to Shipkee, a frontier valley of the Chinese 
territories. S/ipkee is in latitude 31. 48.; 110 miles below Shipkee, the 
Seile, which by the Bhoteas or Tartars there, is called Sang Jing Kanpa, 
(Kanpa signifying a river) receives another stream, nearly equal in size, 
which strange to say, has no precise name. It is some times desienated Spaté, 
Maksang Spait, being the name of the Purgunnah it dows through, and 
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Maksang sienifying like Kanpa, ariver. From the confluence of this 
river with the Setlej, he proceeded up to Ldri, a frontier village of 
Ladac. In this part of his route he describes the mountains as entire 
ly clay slate, bare of verdure and with little snow, and evidently of 
inferior elevation, from all which may be inferred that he was at this time | 
on the northern face of the eréat range. Having no particular motives for 
penetrating further and the season being advanced, ‘he returned from-this 
place though he had little doubt, as he says, that if desirous he might have 
proceeded even to Leh the capital'of Ladac. The road being described’ 
as good, and the people not manifésting the same jealousy as those subject 
to the Chinese authority. But this is not the place to enter into geographi-. 
cal particulars: an inspection of the map, a and comparison with those which 
are published i in England, ‘will shew what has been done by Lieutenant. 
Hervertr and myself in rectifymg their errors. The memoirs I have 
to offer may be conveniently divided into the following subjects.—Ist. A 
description of the principal instruments used in the Trigonometrical and 


(Astronomical Operations, and in the measurement of the base: these were: 


“Ee: A PoRTABLE As simuth, altitude and transit circle, made by Trovar- 
HON: this with some other valuable instruments ‘from his private 
observatory, “were presented to me by my ‘relative Mr. ‘W. Hopcson,, 
F. RB. S. before I was “appointed to the mountain survey. The con- 
struction and ‘uses of this circle are ‘described by the Reverend Mr. 
Woottastow, i in his Fasciculus. Aétrononicus.- The diameter of the ho- 
rizontal and vertical citcles of my instrument, ‘are each, one foot: the 


former is divided ‘to five seconds, ‘and’ is read by : two opposite verniers, 
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the latter by means of. micrometers, and is calculated..to. give elevations 
and depressions 'to two seconds. On.the horizontal circle the divisions are 
cut in brass, and are very fine, but:so close, that we were often puzzled to 
fix on the exact line of coincidence, for occasionally three lines on the 
yernier and limb appeared to the eye as equally coinciding: but in-such cases 
we take the mean, and when there is time, the observations are sometimes 
repeated on different parts of the limb—an instrument of twelve inches is 
ecco not large, but a much larger could not be carried in the moun- 
The weight is fifty pounds: with the two cases it. weighs 116 
ed and is carried in the hills on men’s backs... The, telescope was of 
twenty inches focal length, and had three eye pieces of the powers to thirty 
or forty nearly, and the wires, ten in. number, being five vertical and. 
five horizontal, were of fine spider's s web. "The advantages which cits 
cular instruments. , possess over quadrants or other portions of a. circle are 
too well known:to require much description.. They can be more accurately 
divided than. the latter, and are. capable of complete, reversion in every 
direction. - The mdex and collimation errors, are determined, on. the ob- 3 
served objects themselves, and when terrestrial angles, or the pole. star, are, 
taken, it. may be done before expansion cam have any. effect on, the 
Instrument. Whenever practicable, the circle was used on a, firm. pillar 
of brick or stone work erected for it, As to the adjustments, and levelling, 
they were always performed, - usual i in such instruments, by the ether 
level, but to make the altitude circle describe. a true vertical, J used 
the method of. bisecting the pole star, when: at its greatest elongation, 
first observing it by. direct vision, and immediately. afterwards its, image, 


with the faces of the circle, in both directions, and with the, telescope 
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reversed in the YS:5 it then, ‘describes ‘a true vertical. This verifica- - 
tion ‘cannot be effected, except on calm nights. The circle was 
used by Lieutenant Hersert in taking all the angles of the small 
triangulation, and considering that it was then necessarily placed on a 
wooden tripod only, it performed well—at the great stations, Belville, the 
Chin“, Bairat and Surkunda, it had a firmer support. All the observa- 
tions, as well horizontal terrestrial angles, as of altitudes and Azimuths, were 
determined by us, both by the single and double elongations of the pole 
star, and at the principal station of Belville, with great care; and 1 trust 
with as much truth as it is possible to take them, with an instrument of 
moder ate dimensions. The altitudes of the peaks were observed at several 
places, and at different seasons, and the mean taken, except where a depres- 
sion had been observed. As the stations are far distant from each other, 
it is ; evident, that the elevations and depressions could not be taken at, or 
very near, ‘the same time, with the same instrument, but when they were 
observed, the circumstances of weather, were not very dissimilar, and it is 
hoped that the ratio of terrestrial refraction deduced, is sufficiently near 
the truth for answering the practical ends of the PUnNEY: As an instru- 
inent for taking zenith distances, the circle answers very well, when shel- 
tered from the weather, but on the exposed peaks of the grand stations, we 
eautd not avail ourselves, as we wished, of its powers. I lost much time at’ 
the Chit, mn trying to do $0, ‘put the winds by night, were 80 boisterous, that it 
was impossible to keep the adjustments perfect, and to use it in a tent, which 
is in continual danger of being blown away, distracts the attention; at the 
station of Belville in the plains, where I was more at my ease, I made toler- 


ably good observations for latitude, with the altitude circle, though not so 
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good as I ought to have done: some of the best, I think, are those made 
on the pole star when in the meridian, by observing at the same 
time its elevation, by direct vision, and by reflexion in quicksilver, by 
depressing the telescope, then reversing the instrument quickly, the same 
is repeated, and eight readings are obtained by the opposite micrometers: 
after this method occurred to me, I had only an opportunity of trying it on 
one night, after which cloudy weather came on, and prevented the reflect- 
ed image being satisfactorily seen. Where the pole star is higher than itis 
here, I think very good latitudes may be thus taken: but at Belville the 
latitudes were generally taken by Lieutenant Herzerr and myself, 
with the reflecting circle, as it was proper that the same instrument should 


be used at both extremes of the are. 


9 A THEODOLITE made by Berex. This instrument is the property of 
government, and was lent for Lieutenant Hersert’suse. As the telescopes 
were necessarily of small power, and the verniers only shewed single minutes; 
this theodolite though xood of its kind, was only used when the circle was 
otherwise employed, or could not then be transported. Lieutenant Hersert 
made the most of its limited powers, and as the eye may estimate a less 
quantity than a whole minute, he always repeated the horizontal angles on 
different divisions of the limb: he was obliged to observe the angles at the 
remote and lofty stations of Kedar Kdnta and Uchalart, with the theodo- 
lite only, which will account for the sum of the three angles between those 
two stations, and those of the Clit’, Bairdi and Chandpir, differing from 
180. rather more seconds then they ought, though less than might have 
been expected; as will be seen in the notes. But when there Is an oppor- 
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tunity, the circle will be taken up to Kedar Kdnia and Uchalaré. The 


former is 12,589 and the second 14,142 feet higher than the sea. 


3, A REFLECTING circle made by Troucuton and marked No. 44. I 
did not receive this particular instrument from Mr. Trouauron himself, but 
purchased it in Calcutta; though substantial and perfect in all respects, 
it does not appear to me, to have so high a finish as the more modern cir- 
cles of this construction made by that excellent artist, and though it is 
rather larger, I suspect it may be somewhat inferior to them. Every 
person conversant with reflecting instruments, knows the advantage which 
circles have above sextanis, and it is needless to mention it here. When 
the altitudes of stars were observed, we always took them, om different 
nights, on alternate arches of the circle, and the sun in the same manner: 
the pole star only can be observed on both arches on the same night: some 
times indeed when a star could not be taken on both faces, the index error 
was used, but always with reluctance. ‘When the weather allowed of it, 
the stars were taken north and south of the zenith, as equally, as to number 
and altitude, as circumstances allowed. It will be seen by the lists, that 
the observations for latitude have been very numerous. ‘T'ney were taken 
with great care: no glass roof was used over the mercury, when it was pos- | 
sible to dispense with it: the closest corrections for precession, aberration, 
nutation, and for refraction, according to the state of the atmosphere, were 
applied to the altitudes, which were faithfully noted. With regard to re- 
fraction, the quantities directed by the tables corrected for the barometer 
and thermometer were applied, but as it is not impossible that there may be 


"peculiarities in the atmosphere on lofty mountains, which the usual rules will 
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not correct, we were anxious to divide the observations on both sides of the 
zenith as much as might be, though that could not always be effected. ‘Those 
observers who fancy they can determine latitudes with portable refleciing 
instruments to the exactness of a second or less, will be surprised to see 
ihe discrepancies which our lists present, even at the Belville station, where 
we were not vexed by tempests and mists. It will be seen, that some of the 
results vary 10, 12, 15 and more seconds occasionally on both sides of the 


mean; but when it is considered that in an instrument of six inches radius, 


iwenty seconds is a very small space, being only the i455 part of an inch, 
difficult fer the maker to divide, and perhaps more so, for the observer to 
read, and that the telescopes are of small power, it seems hardly warranta- 
ble to suppose that any number of reflections can reduce the uncertainty to 
less than five or six seconds, nay perhaps double that quantity. Indeed 
if small instruments are capable of this accuracy, they do more than 
considering their size, can proportionably be expected from them, when 
we see that observations for latitude made with the most perfect zenith 
sectors of five and eight feet radius, and used by such skilful observers 
as Colonels Munger and Lamsron, vary in some instances as much as eight 
seconds from each other, and by referring to the notes of those distin- 
guished astronomers Messrs. DeLtampre and Mecuain, who in the great 
survey of the French meridian used the repeating circle, it will be seen 
that the results of observations for latitudes taken from the same, and by 
different stars and on different nights, did occasionally differ from each 
other, twenty and even thirty seconds: though in the use of the re- 
peating circle, these casual discrepancies are no doubt rendered of little 


er mo consequence, in the mean given by the very great number of 


206 AN ACCOUNT OF THE 


observations, which the peculiar construction of that instrument, enabled 
the French astronomers to take with great facility in a comparatively short 
time. On account of its portability and extensive power, I think the 
repeating circle, improved as its construction now is, by Mr. TrovucuTon, 
would be an excellent instrument te employ in mountain surveys: though 
it is true that some extra calculation is requisite to reduce the oblique 


angles of objects not of the same apparent altitude. 


Our English circles give the horizontal angles directly, and no correc- 
tion is necessary, but when they are of great power, they are very heavy 
and difficult to carry in the rugged mountains, and require firmer suppor- 
ters than we can always conveniently make for them. ‘With regard to 
"TROUGHTON’S reflecting circle, itis certainly an admirable instrument, and 
above all others, well suited to the purpose for which it is intended, 1. e. 
the taking of lunar distances at sea or on shore, as well as for taking alti- 
tudes. It may be thought that we were not so successful m making use 
of its powers as we should have been, but it will be seen by the close 
accordance of the observations of latitude made with it at Sehdranpir, 
by Lieutenant Hererrr and myself, that if we could have been as 
well satisfied with the results taken in the mountains, we might have 
dispensed with measuring the base. At Sehdranptir we cculd observe 
at our ease, and the temperature was equable, but on the Chii* the 
case was widely different, and T am much inclined to think that the 
great ‘difference of temperature between the two places altered, by 
ihe effect of the ‘contraction of the metal of the circle, its identity, if 


i may be allowed so to term it. On the Chur the cold at nights was so 
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severe that we were obliged to keep fires in our small tents, while on the 
out side our ink was frozen, and unluckily we did not think of the precau- 
tion of keeping the circle as nearly as we could at an even temperature, by 
leaving it on the out side of the tent when we had read off the angle. On 
the contrary, as soon as we had observed the meridian altitude of a star, and 
registered it, we laid down the circle in the heated tent, until it was time to 
take another star, and as that operation necessarily took up some time, the 
limb and verniers being of different sorts of metals, might possibly expand 
and contract in contrary and uncertain dircetions, and cause error. Such 
may, or may not be the cause, and in justice to the instrument I state these 
circumstances, though I should think there is no need to make suppositions, 
which may appear forced, when it is considered, that the radius of the 
reflecting circle is only six inches, and that exact reading by candle light 
is not to be expected, and that there is a great difference between observing 
calmly in the plains, and on the ridge of a stormy mountain, 11,529 feet 
above their level. At Bairdé also the temperature differed from that at 
the Chir and Sehdranpir ; to say nothing of the possible uncertainties of 


celestial refractions on the two mountains, 


For observing the eclipses of Jupiter's satellites, and thence determining 
the longitude of the first meridian, I used an achromatic refracting telescope 
of forty-two inches focal distance, and 2-7 inches aperture: it was 
made by Dotionp, and had rack work and every adjustment. It was my 
own property. Lieutenant Herserr used one of the same dimensions, be- 
longing to government, it had no rack work, but was a good instrument, 
and also made by Dotuonp: he had also a good chronometer, public pro- 
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perty, made by Bar‘aup, and had three very fine ones, my private property,. 
made by Brocksanxs and Mouineux. ‘The list of longitudes annexed is 
important, as the first meridian is settled from twenty-four immersions and 
emersions of the first satelite, being a much greater number of observations 
than have I believe ever been taken m the upper provinces, to fix so. interest=. 
ing a point. It was known to the late Surveyor General, Colonel Cousz-- 
BROOKE several years ago, as well as to myself, that the longitudes assigned’ 
to Haridwar and several places in Rehiiehand, by Mr. Revzen Burrowss,, 
were too far to the west by about seven miles. The name of Burrowss 
deservedly stands high, asa learned mathematician, as well as anexpert astros. 
nomer, but it is many years since he took his observations in Rohilc hand, and 
at that time the astronomical tables were less perfect than.at present, and Mr. 
Burrowes used a telescope of small power, and I believe took a very small 
number of observations:of the satellites in comparison with ours. I do not 
presume to disparage the operations of so distinguished an astronomer, so far 
as his means of accuracy admitted, but it is well known that the due obser- 
vation. of the eclipses of the satellites, and thence determining differences of 
longitude, is by no means difficult to any person: moderately skilled in: practic 
cal astronomy, so that those who have the best modern instruments and 
tables, and can take the greatest number of good sights, can’ give the. most 


accurate results. 


Tue pyramid which I built at the trigonometrical station on. the Chiy in 
1816, is the first meridian :-— 

Its longitude being 77. 28. 30. 

Its latitude 30. 50. 36. 
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Height above the sea 11,529 feet, 
but the highest rocky point of the mountain is 350 feet higher than the 
observatory.. 

As to barometers, we were deficient in those useful auxiliary instruments,, 
those we had, being frequently broken: it is obvious that barometrical deduc- 
tions cannot be put in. competition with geometrical, conducted as the 
following, were :—and that they cannot be used on the great snowy peaks 
which are:not to: be ascended. No barometrical deductions are admitted 
into this paper, except the height of Belville or Sehdranpir above the sea, 
as there:was no other method of determining it: I believe it to be near the 
truth, probably erring in defect rather-than.excess;. I may mention however 
that by co-temporary observations with two barometers by Lieutenant 
Herbert on the Crit, and myself at Sehdranpir, the difference of level 
comes out 11,581 feet, the true or geometrical height being by elevation and 
depression 11,529 feet, a trifling difference, attributable perhaps to chance. 
We made those: barometers out of common.weather. glass tubes and filled 
them ourselves:. We frequently amused ourselves by taking differences of 
level by the: method of observing the boiling point of water as shewn 
by the thermometer; this when common thermometers are used, is of course 
only an approximation, but even with those short and imperfect intruments 
may occasionally be of comparative use. The: results were often surpri- 
singly close, and the greatest error we noted, was once about four hundred 
feet, on a true difference of altitude of 7000: one might expect it to be far 
greater when itis considered what a-small quantity one degree of Farenheit 


is on a thermometer of eight or twelve inches long. I think that Dr. 
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W ootasTon’s improved thermometer will supercede the mountain barome- 
ters altogether. It has every advantage. I may here mention that on the 
20th of June, 1816, when in the snowy pass in Kanaur, it occurred to me 
to put the thermometer to this use, which I did, and the next day, after cross- 
ing over the ridge of the Himdlaya, I mentioned the circumstance in a letter 
to England, and observed the advantages to be derived froma it, if thermo- 
meters could be made portable, with a sufficiently long scale. I was quite 
ignorant then of Dr. Woouaston’s instruments, or that a thermometer had 
ever been thought of, as a proper instrument for measuring heights, and in- 


deed it is very strange, how little it has hitherto been applied to the purpose. 


4, Tue chain which was used as a standard of comparison in the mea- 
surement of the base was made for me by Troucuton. It is of steel, 
one hundred feet in length at the temperature of 62. and is composed of 
twenty links, each being five feet, they are strong and little liable to bend. 
It has the usual apparatus of forks and pins to keep it stretched, and index 
plates, intended to be fixed to a stand, to mark the termination of each chain’s 
length. I much regret that [ had not two such chains, that one might be 
used in the measurement, and the other kept as a standard, but as there 
‘was only one, it was thought best to use it only as a check on the cedar 


rods, as is fully detailed in the sequel, 


Tue above are the principal instruments used in the trigonometrical and 
astronomical operations of the survey, intended to determine the positions of 
the snowy peaks, but in tracing the numerous routes, and filling up the interior 
of the map, various instruments, adapted to the purposes, were employed, 


of which it is not necessary to give detailed descriptions, 
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I satu here conclude this introductory notice, which Iam aware is al- 
ready too prolix, and that from an anxiety to exhibit, as well the advantages 
we enjoyed, as the difficulties to which we were subjected, in the course of 
the survey, several repetitions occur: still I hope these will be excused, for in 
settling finally, which it is hoped the present operations (combined with Cap- 
iain Wesp’s) will do, the heights of some of the principal Himdlaya peaks, 
a point, on which even so great an authority, as De Humeour, has fallen 
into error, we have imagined, that we could not be too explicit in describ- 
ing the instruments, and in detailing, not only our original observations, and 
the methods of calculation, but even the several steps, of the process itself, 
from which the results are deduced. We have been aware, that it is only 
this full and candid disclosure, in which many things are met with that 
might have been glossed over, that can give a conclusion of so much interest, 
any weight ; and while we deprecate the theorists pronouncing too decided- 
ly on the value of results, which may appear to him, much too discordant, 
we feel confident that in the eyes of the practised observer, who will consider 
the nature of our instruments, and the difficulties with which we had to 
contend, these very discrepancies will prove our strongest claim to his 


confidence. 
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Observed Latitudes of Stations. - 


1. Belviile.—By Captain Hoveson. 


Suz or Star. | 


| With what Instrument. 


1816, November, 


1817, January, 


September, 
October, 


November, 
October, 


° u ‘ 

i Polaris, /siecion'es eae] o/s 297 16" 
2 ¥1) 
9 11:0 
10 13:7 
12 16°5 
20 09:7 
21 20:7 
18 18:8 
25 03:7 
26 56 55-7 
27 57 11:4 
6 12:7 
12 a 57; 
21 56 56°7 
& 7 57 20:7 
Cy sng ieices! Vereivsies 03°7 
Ys 3 06:0 
Andromeda, ...... 08:0 
& 12 10'5 
&7 Gi PEGaSi, heme ae veiw 16-6 
& 12 19:7 
& 7 7 LE CRASI ccwvaseieteisiers's 27°8 
& 13 03'5 
& 2 MURS. vere s.crais' sis’ 6,0/« 15:2 
& 5 11:7 
& 7 15-2 
& 12 27-0 
& 14 14:7 
& 18 03:0 
& 22 56 546 
& 20 57 02°7 
& 27 09:2 
& 25 Rigel, ote eau 105 
& 29 t6°5 
& 1 Feb. 22:2 
25 Atair so. ics sle eee’ 12°6 
2 11-0 
3 16:0 
7 092 
it 05°6 
& 9 SUIUS, i yeiaeisena eee 07°7 
& it SUM itr al to's iayercle tale 00:8 
& 3 08:2 

gl 


Polaris, 2c. veces 02°3 


Reflecting Circle. 


Circular Instrument. 


Reflecting Circle. 


Himavava Mountains. 213 


Latitude of Belville,—Continued. 


— 


Date.’ * Sun or Star. | | With what Instrument. 
o 1 " 
1817, laisse ol 5 eae esscccceee| 29°57 08:9 | Reflecting Circle. 
October, 23 04°8 | Circular Instrument. 
01:2 
| Dovember: Sil Veveisleiise ee cele 04:5 | Reflecting Circle. 
| 14-4 
07°5 
| 08:6 
| 13-0 
00:0 
16:4 
15°8 
| 56 53-3 
57 02:5 
| 56 50°5 
| 57 15:5 
|: Eee 56 55'5 
; ! fee i oe Meany e'39 97 09:5 
By Lieutenant Herserr. 
ee CE: 
-1818,*November, 20 | Y Pegasi,..-. --+.--- 29 57 15: O | Reflecting Circle. 
Me a Cassiopeiz,..- .... 26:2 
G@irbolarisy. terse dc ses 18°7 
Qt Sun’s lower limb,... 09:7 
@ PCBASI, .. wceeevees 19°6 
Al Be) Repasis s siaieie mie) sta<) 74 
' « Cassiopeix, ; 18:9 
23 eo sie CheegAIGHOIOOE 51°3 
a Cassiopeia, ...+..-- 19°5 
26 Sun’s upper limb,...} 32°5 
27 y Pegasi,....+--+-+: 238 
& Cassiopeia@,...---+- Cae 
| tite @ Polaris,.... -++- +> 
, 28 y Pegasi,...-20+ eeee OO 
a Cassiopeiz,....+-+- 56 54:3 
@ Polaris,......-2++: 57 11:0 
114°9 


Sun’s upper limb, 


i 25:0 
December 1 Ditto, ...+.+--++++: 
i Z Sun’s lower limb, . 


, Gy Getiniicis eleleinin = sr0l 57 ae 
& Persei, ....+ esse: aan 
3 Sun’s lower limb, .-.- Bore 
@ Cetiye...cceeccee 
@ Persei, ....ese0e. 56 58-7 
rm ltibnthoncecooope & 57 23:1 | 
4 Sun’s upper limb,..» 17-1 
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Latitude of Belville,—Continued, 


Date. Sun or Star. | 


° t 1) 


1818, December, 4 Ve CECI se Soren eens -.1 29 57 22-5>| Reflecting Circle. 


7Z Aldebaran,......+- 29°1 
Gapellan owns ess 56 47-2. 

8 Sun’s lower limb, .. 51:0 
GS POGASi, cianemin nated 57 206 
a Cassiopeiz,........ 
@ POLARIS, ee 'e!eia cise’ e' 


Mean, 29 57. 11:8 


2. The Chis,—By Captain Hopason, 


9 » ’ | : 
30 do O1'5 | Reflecting Circle. 
09:7. 


rete. 


1816, h  Regulus,..«......- 


BiSVEONISs prises ae suse 
Polamssy sic/ee:s.elere =, 


a 6 FSP OAC ICRC 


Mer. Alt. of San,.. 


Cir, Mer, Alt, of Sun,} 


f fie et 214 
ae Eis a Bla 


ees “Mean, | 30 50 37 | 
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Latitude of the Chdr,— Continued. 


By Lieutenant Heraerr. 


Date. Sun or Star. | 


o vo 
30 50 24°4 
22:3 


3817, October, SITMUS5 ss cic cleo cl 


i 12-1 
: 24-6 
19-4 
23-8 


30 50 21:1 


Polar ne Aetaiell 
21:7 


00-5, 
09°6 
26°5 
36°5 
28°4 
386 


| | 
| | 12:0 
: 146 
13:9 
| : 25°7 
! 20°5 
30°5 
| 28:2 
Alt 
19°] 
~ 19°7 
25'S | 
; 36°6 
26'3 
15°6 
Q7"1 
256 
26'2 
27°9 
25°4 
298 
30'1 
12°5 
12°3 
‘ 04:9 
18°6 | 
26'1 | 
80 50 22°6 


1RES ot War 30 50 07:7 
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30 50 16:0. | 
31'S | 


349 | 


Sextant, 


915 


| With what Instrument. 


216 


eee ee ee 


Date. 


1817, October, 


16 
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Uatitude of the Chir*,—Continued. 


Sun or Star. | 


| OR 44 
(24 Coty cian anisieieeceieioie 30 49 58°7 


30 50 11°k 


Sun,. oe ©0000 6000 30 50 26: 
38:2 


“San,.... ogecoeeere 30 50 28:0- 
| Ae 5s 


20°7 


it rns pe eee a 


| With what Tistrument. 


Sextant, 
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Latitude of the Cixa”,—Continued. 


— en 


Date. | Sun or Star. | With what Instrument. 


a 


1817, October, 


o ' 
17 Ie Sunyees Utes 30 5016-3 | extant! 
. : 2 


nag 


a | 
30 50 15:0) 
18 30 50 1911 

19°3 


pas 
Ko) 
oe 
CO 
— 


30 50 92:2 | 


ere es 


RECAPITULATION. 
oO 


‘ a 
The latitude by Sirius is, 30 50 21-1 
Polar Star,. 22°6. 
a Ceti, ra 
The Sun 16th, as7 
Ditto 17th, ¥5:0 
Ditto 1sth, 22221 ite 


Place of observation S. of Pyramid -+ 02:1 


Mean of 108 observations, 30 50 22-5 


t 
BRolamStarsisimrieelel: 30 50 33: | Reflecting Circle. 
. uw Urse Majoris,.... oF 

@ Serpentis, .-..0...- 49 48: 

IAMCANES 5 ateis\edujatelee « 50 16°5 

@, Wine Gees ebaga dig 01:7 

. 6 Urse Majoris,.......} 21-6 

@RSENNENGIS. arAceraste « =: 18:8 
Antaressc.cescceses 
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Latitude of the Chzs*,—Conitinued. 


Date. Sun or Siar. | | With what Instrument. 
| o tow 
1817, October, | 18 yi DIaCONiS, |. o/c's: ae «3s 30 50 22:7 | Reflecting Circle. 

Polar Star, ic. 00: . os 11:5 

13°8 

02'4 

10.7 

Spica. (ea ss 22.9 

nm Urse Majoris,. .... 22:0 

CIA EY) eR a sil iaveye 22:2 

8 Urs Minoris,....-. 22:1 

a Serpentis, ..... ole aie 49 52:3 

nm Urse Majoris,..... 50 11:3 

@e i Matbreesscicarelcicivelets 18:0 

& Urse Minoris, ..... 17°3 

a Serpentis, ........ 31:6 

TANEATES 5 c.e:ches cts ee F . 36:4 

@ Herculis, 2. :./5:.).s30/e'6 223 

@ Ophiuehiy tcc: 49 58:7 

gy Draconis, ......... 50 07:9 

y Aquila, ...... sieves 059 

@ Ditto... 3s Saas 49 58:4 

SPlCayiieslaia 2 ohejeiereite's 50 28°6 

” Urse Majoris,..... 18:2 

is Hie) Doh Pe aes Ae NS 08°9 

& Urs Minoris,. .... 07°6 

= Serpentis =| 358 

ODTAR ESS 5(e'< 216 a0" 271 

@ Herculis,. 0... A 29:2 

a Ophiuchi,...... ier 131 

y, Draconisy «i. asieie/e' os 11:5 

® & Aquilestcce si ack. 19:9 

Place of observ. S. 30 ag oe: 

of Pyramid,.... ¢ ag te : 

ENG es ee | 30 50 18:3 


3. Bairdt. 


i 7 a a a 


2 ey) 
March, si BON cull ete ALY OTs kare’sreiwcretiones 30 34 10-1 | Reflecting Circle. 
2 Regulusy cease 02°6 
April, i 2 Spica eee ceri: 1 84:5 @ 
JAMMCUTOS Siar crate ore 515 
Regulusy Sic. fo. es : 10:0 
@ Serpentis, 2.00... 056 
@. Ophitchiy. o2\cs cis 17°5 


B Urse Minoris,.....} 104 


Himavava Mountains. 
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XIV. 


15 
16 


17 


—— ey 


| @ Serpentis,...... eevee! 


| 
| 
| 
| 
Ursz Major: 

| y Ursa Majoris,......... 
ee 
| 


SDicaniSe nance 
Resuluswesacscaae ce 


Latitude of Batrdt,—Continued. 


a 
| Sun or Star. | 
t 


a Polaris, or 


Ge DO aABAboe norte 
y, Draconis, 2)... ssa. ov 


a Hy dress .ieies's e300 | 


@ Urse Majoris, ..... 
FPO OS GE BOO Ae. ed 
n, Ditto, .\.27.% Koro 2 


yeWraconiseune Bie 


a Urse Majoris,..... ) 


@, Polariss sss 650.2% 


9 Urse Majarts, .. 2. 
Regulus ato ae : 


@ Urse Majoris, .. .? 
8 Urse Minoris, ..... 
Ge, Rolariss (aig. a sts ots 


a Urse Majoris,....... 
« Polaris 


y Ursa Majeris, ..... 
n Ditto,... ooo boovd 
Ga Hividicenmectctaine cteree 
Regulus,...... Sale 
G2 IVIL) ES GEOG. Cowie 
@, SCrpentiss .). iia. 25 
8 Urse Minoris,;. .... 
a 


Ursew Majoris,... .. 


DPIGaay etelotal eh iehen ales 
Bieonisy wrietlcsieiste sie 
& SENPentiss 2 ois vs « 
a Ophiuchi, .-e 220008 


8 Urse Minoris,.,...) 


@ Polarisy..2.ssceee 


*® Urse Majoris, ...-- 
a Hydra, ....+-ye200 


3K 


Nye cere scores 


———— 


————$ 


With what Instrument. 


Reflecting Circle. 
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Latitude of Bairat,—Continued. 


| 
Date. | Sun or Star. | | With what Instrument. 
TES CU a Wi A ee a ee cre era 

1817, April, 17 Spica, ....'. cesetie'e 30 54 04-4 | Reflecting Circle. 
Regulus, ....6.. 0.0 35:0 
| B Leonis,....... atari: 296 
a Urse Majoris,..... 44-2 
a Ditto, saree 35:9 
| Mean, 30 34 26-2 


4. Surkunda. 


ee 


; ° ea 
Octcber, 19 | ry POgaSI, «2/0 's.i0'e.<'s 0/01 30 24 9771 | Reflecting Circle. 

a Cassiopeim ....... 01:0 

Ge PPOLATIS. oie sini eereiaie 13:0 

20 Sun’s upper limb,... 23 56:3 
a Cephei, ..-..0.. ate 24 35:0 | 

ty PESMSI 010! oiaito.sa ois 096 

a Polanissmses..'s.0' aiorals 23 44:8 

21 Sun’s lower limb,. .. 53:0 

@ Aquarit, . 2055 00e'e at! 24 00:0 

y Pegasi, .5..scsece 19:2 

a Cassiopeia, .... +. 93 57°9 

MP OLAMISs ye heise epee oe 24 O15 

22 Sun’s lower limb,.... 23 590 
23 Ditto upper limb, .. 51:8 | 
% Cygmhy |. sss eis eit 58-2 | 
a Cepheis oe... unl 24 138 | 

24 Sun’s lower limb, . ..... 23 51:3 

@ Replied, \s, cacorsie aici sv 24 19'S 

@ PORASIg. .iscie0 cis + sre 23 551 

ty *PEgAST, i. caret Mes 24 091 

az WOLAVIS  iajace’s hase’ as 00°3 

25 Sun's upper limb,... 23 516 
27 Ditto lower limb,... 53:2 | 
28 Ditto Ditto,....... 56°6 | 

@ Cephely oes'c ss seers 24 20:0 

DO GAT ayaa cecti(e) sinks 3 56:2 

29 Sun’s lower limb,.... 51°5 

@ Copel, .... sie 2000 os 24 145 

@ Aquarii,....s...0.-| 23 53:9 

@ Pegasi, tes os sci eas 24 20-3 

BR DIMON cos Sa 16-8 

(74 Polaris, ©0060 Coord ei " 09°9 


Mean, 30 24 04:6 
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Latitude, —Continned. 


5. Wiarti. 


rn aE ERSTE Sr ce 


a — 


8 
Date. Sun or Star. | | With what Instrument, 
Qo t 7) 
1819,. June, 17 GQ MATE os es oieleiee eves 31 14 447 | Reflecting Circle. 
8 Urs Minoris,...... 40:0 
18 m Urs Majoris,...... 45 6 
PHO. PO Gee: 51:8 | 
Dittogicc. pveeiete 34°8 
Diittowstorre en ae 23°7 
| Se aa 31:2 
Digtober oon detus ors 92-2 
Ditton ci seia coir anect : 23:2 
| | & Urse Minoris,...-.. 28-6 \ 
39-9 
50:6 | 
46'6 | 
@% Serpentis, ......0:; 46°7 | 
: 41-1 | 
43:0 
Mat: 31:8 | 
99 8 Urse Minoris,...00. 33:1 | 
26 9 § 
35:0 | 
| @ Wanbres cane o neice 53°5 i 
37°3 
33°5 
| 32-2 | 
a7 09°4 | 
6B Urse Minoris, ..... A479 | 
@ Vibra, ise0 oee0 ae. 43-7 |v 
46°5 | 
Mean.' 31 14 38:0 
RECAPITULATION. 
@ i 
i. Belville,....by Captain Hopason,.»..20. 0000 29 57 09°5 
— Lieutenant Hergert,........ 11-8 
@, The Chix*,.— Captain Hopason, .. ....-+.. 30 50 13:7 
— Lieutenant Heneert, (Sextant) 22°5 
-— Ditto, (Reflecting Circle) 18-3 
Se yEs GU AE are telot (fei clclo'uii els er ne Wate faleiey SO 94 Oe 
4. Surkunda,,  .-+. osee ee .- 30 24 046 
Oy URCHIN Gols HOO8 Sdiclc coe. S31 14 35:0 
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ws 
NS) 
NS 


Longtitude of the 1si. Meridian of the Survey. 


Tur methods resorted to for determining longitudes being rather less 
susceptible of accuracy than those for determining the latitude, it has been 
deemed adviseable to reduce all the observations, made for the former pur- 
pose, to one point. Having thus obtained a mean result, the differences of 
longitude of the various places of the survey being applied to it, their 


absolute longitude from Greenwich becomes known, 


Ir is not our purpose here to enter into any comparison of the relative 
degrees of value, which the several methods of determining this pomt may 
possess. It may be sufficient to state, that finding in practice, the immer- 
sions and emersions of Jupiter’s satellites, as compared with the nautical 
almanack, afforded: us very close results, and being in possession of instru- 
ments fully equal to such a course of observations, we have naturally 
leaned to them, not omitting however any opportunity, when in a con- 
venient place, of making also other observations. It would be no doubt 
desirable that these should be compared with others made at a place, the 
longitude of which is well known. This however cannot be Greenwick, 
because the number of immersions and emersions visible both m this: coun- 
try and at Greenwich is very small, and of these, few can be observed at 
that place, owing to the uncertain climate. Madras therefore naturally 
presented itself as more properly adapted to this purpose. ‘The seat of an 


observatory of the Honorable Company, its longitude must be known to 
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the greatest accuracy, short of trigonometrical certainty, and the differ- 
ence of longitude being so small, while the climate is equally favorable, 
there was a likelihood of finding a corresponding observation for every 
one made here. It was with these.ideas, that a list of a number of the 
immersions and emersions of Jupiter’s satellites, was forwarded to the Com- 
pany’s Astronomer Mr. Gotpinauam, who very readily furnished us with 
his own observations of the same phenomena. A. second list was after- 
wards sent, but his answer has not yet been received, and as in the first the 
number of observations is in. no degree comparable to the total number 
made, it has been thought most adviseable for the present, while waiting 
a more correct determination, to present here the results obtained from a 
‘comparison with the Ephemeris. It is to be noted, that whatever error 
may be occasioned in the longitude, as deduced from emersions, owing to 
want of power in the telescope, will be counteracted by an equal error 
inv a contrary sense affecting the immersions—so that supposing the tables 
tolerably correct—a mean of the results of emersions and immersions,, will 


qwe think be found not far removed from the truth.. 


Tus differences of longitude are im most cases found either wholly, or 
the chief part, trigonometrically. In avery few mstances, and for very 
small distances, the route survey checked and corrected, is necessarily 
taken.. The error in this part of the calculation can in no single case 


bs » e 
amount even to 4, and on the mean must be insensible. 
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E24 
Immersions of Jupiter’s 1st. Sateliite. 
oe | Place of Observation. | Lonsitude of ist. 
: Meridian. 
1814, March, 9 Da AOA AE iid Ste ERS OS OO Te 5 09 42 
1817, April, 10 Geir Gls occa towels Asiowie sainenes mtereerooa oie A 5 09 56 
17 NECEZs sinie.g).csaioie. s opyoiele.s'a.s +s eiofe wivaaisieretel« 5 09 20:9 
Khursalé on the Tumna, Pete stereos LA Br ete 5 09 29-6 
May, 10 Reital-on the Bhagiratht,........ aieteks 5 09 48:0 
12 Ditto Dios, ML ie 5 09 54:5 
CHACAP OU Ay aiolsia vile ties olece e's See sicle vee 5 09 52:8 
1818, 5 Nahan, const Bila Rieceriben slp o's eae haek Stopes 5 09 33-3 
1819, April, 18 Belin Sounpury ie see ele sigs o0jo ei<e asrstelcis 5 09 21:6 
25 Rialstyrsik. dey re2ie aye pies 0's wip alehanepelent ate 5 09 26:5 
June, 3 Saura on the Tonse, SE NOMS MIG Oot eee 5 09 50:0 
July, 5 Mot cheiy scereetars «jajsielaisesie see selennaane eewate 5 09 48-9 
1820, May, 6 Bysult in Bangerhy ...6 ce. e ese veee a 5 09 52-9 
22 Nyuratin Bamand,... 1. cceceeee afte re 5 Q9 57:6 
Mean of 14 Immersions, 5 09 41-9 
Emersions. 
1814, April, 25 Dehra, veoccrcenecstorseesccevencces 5 09 30 
May, z BhGdr Gy... ci. 2s aco ciesisa @ eis ele, sisie'a.s'e ele'c's 5 10 09 
18 Beloile stu; «e's ecolaiviaig’nw cieieilninercisiae cle 5 09 37°2 
Inly, 13 5 10 23:2 
: 30 5 09 53:8 
August, 14 5 10 06:2 
21 5 10 02°3 
1816, May, ES) UN AN GH ara crels cisidle s oils cicketeteans ciaioesitt 5 10 136 
June, 17 Dranilch in AONGUr, eeisie sear isis ls esate eee 5 10 06°3 
1817, 13 DL UILe ira ne ghi doles sininis'inje (ssencie veep ee sen pie 5 10 O1 
30 Nyuralin Bamand, ....... sinreleve| Sree ere . 5 10 25:9 
August, 21 Delia, | sks wrotesevolersishe rgevcee erececce 5 10 06°7 
September, 6 5 10 09-9 
Belville,...... oa /slelgiw eles ese vin ls Mary aleleie 5 10 31:2 
October, 15 5 10 18:3 
DER cal cca fevoralsyal(sjal ale jerolalevorers are 5 10 11-2 
1819, August, 13° TROCR Crs. ole arate advil t Hehe Ciba apace 5 10 13-3 
September, a1 Rontan.on the Paver, is. ce es close oe 5 09 45:9 
October, 3 Nakoin Hangarang, 11.0 oopsvees niche ose: 5 10 03:8 
30 Sinnam iD MORGUTs oa iea has ot ses wert 5 09 53. 
November, 8 Nahar in Ditto, ...... eer ey A 5 10 04:1 
15 Wert’ on the Setley.”. va esheets cee 3 ¢ se e.alo 5 09 54 
December, it WE ORZ Er Tis sis snores <0 os efi s sialalayetialerertoielate 5 09 534 
i Koth in "Bagal, . Uiete vara tesaivavehis Po 5 5 10 06°5 
1820, November, 9 SGAGTONDUS << ir'v's wo users wes «sodas as 5 09 42:3 
Mean of 25 Emersions, 5 10 05:9 


Mean longitude of ist. Meridian, 5 09 53-977 28 28:5 
; Oven 


Longitude by 25 Emersions, 5 10 059 


14 Immersions, 5 09 41:9 


or in even numbers say, 77 28 30 
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An account of the meusurement of a Base Line of 21,7548 feet. 


By Lizvrenant J. D. HERBERT, 8ru Recor. N. L 


Captian Hopason having in what precedes, referred to me for an 
‘account of the manner in which the task that devolved on me, (in conse- 
quence of his bad state of health) of measuring a base, has been execu- 
ted; I propose in what I have to say, first, to give a brief description of the 
instruments and methods of using them; and to subjoin a table containing 
the particulars of the measurement, with the resulting length as properly re- 
duced. These are to be followed by details of a small triangulation, founded 


on the base; with the length of one of the great lines determined therefrom. 


In the execution of this measurement, I had to contend with great diffi- 
culties; owing, to the want of assistance. Iam of opinion however that 
the error of the measurement, does not exceed two feet; an uncertainty 
which will only affect the distances of the most remote peaks, by about 
sixty or seventy feet. As the fruit of my experience, I may mention; that 
¥ would not attempt a similar operation with wooden rods, withgut such 


metallic additions, as should detect and register the alteration in their 


length, arising from atmospheric changes. 


Ir may be thought that witha chain such as has been described in Cap- 
tain Hopason’s account of the instruments, there was required little con- 


sideration, as to the mode to be f~lewed—all that was necessary, being to 
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have coffers and stands made for it. But the employment of the chain in 
this way would have evidently consumed an immense period of time, not only 
in the operation itself, but still more, in the preparation of the coffers and 
stands, the latter requiring to be made with elevating screws.. This alone 
was a sufficient objection; even supposing the great delay it would have 
caused, none. For in this remote part of the country one such stand 
could not be properly executed, if at all, without incredible difficulty.. 
What then would have been the case when there were twelve or fourteen 
to be constructed. To this must be added the consideration, that I was 
alone in a work which requires at least two to execute it properly... From 
the beginning therefore I relinquished the idea of employing the chain— 


except as a standard of comparison, for which purpose it was invaluable. 


2. Wuen I had rejected the chain it appeared that the best substitute 
would be a set of rods constructed of pine wood; the comparative unalter- 
ability of which has been long known. Such rods have been employed by 
some philosophers in the measurement of a degree, particularly by La 
Carnie and General Roy. It is true that General Roy rejected the 
measurement made with them, in consequence of the changes which he 
_ found the greater or less quantity of moisture im the atmosphere produced 
in their length, yet when we look at the small error which a re-measurement 
of this base with glass rods detected, we shall be satisfied that for the pur- 
pose I contemplated, pine rods are capable of sufficient accuracy. He 
found the difference between the two measurements only two feet, and this 
in a distance of 5; miles, and I certainly thought so small an error as this, 


could never be alleged as an objection to the success of my operation. 
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indeed I had laid it down, that if I could obtain a degree of accuracy, volitol 
would leave not more than an uncertainty of one foot in 5000, it would be as 
much as [ could hope for, and sufficient to ensure all the advantages, for the 


attamment of which the measurement was undertaken, 


3. Tur next point was to settle in what manner the rods were to be 
constructed. ‘Uh’s was cf course, ta depend a good deal on the nature of 
the stands which could be obtained. General Roy’s rods were twenty feet 
in length, and trussed vertically, and laterally to prevent bending —pieces 
of ivory, with fine hives drawn on them, being inserted in the extremities for 
the purpose of making the contact perfect. The method of contacts was- 
however found’to. consume toc much time, and. metal buttons projecting: from 
the ends of the rods—were made to butt against each other. In using" rods: 
of this description, heavy stands with elevating: screws were indispensible: 
These'I have already noticed were out of the question, and therefore this. 
mode: of construction was necessarily abandoned.. Foreseeing from the 
first, the great time that it would. cost to prepare stands of any description, 
Thad contemplated the possibility of doing without them,, and in the follow= 
ing manner:—Supposing a number of stout pickets driven into. the ground 
at distances of twenty-five feet, I thought a vod of this length; well trussed, 
and furnished with points, forming in some measure a ‘large beam-com- 
pass, might be used for setting off accurately this length from picket to: 
picket. This method would have been sufficiently expeditious, and would. 
have required hardly any apparatus; but on mature consideration I feared 
it would be attended with more error than is allowable. ‘The measure- 
ment being, conducted so near the ground would have occasioned great 
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uncasiness in the position, and it is well known how essential‘an easy position 
is to correct operations of every kind. In using points too far laying off the 
length of the rod, it was evident, that a little uncertainty would prevail. 
The great length would have made it also unwieldy, and where the position 
of one of the points was necessarily to depend on the intelligence, and care of 
a native, it was feared that much accuracy could not be expected. This 
idea was therefore abandoned, but I have thought proper to notice it here, 
not only to shew the difficulties. I had to contend with, but also as thinking. 
it might be found useful on other occasions, where only 2 tolerable degree 


of correctness may be desirable, 


“4. Axrnovan I saw the inconvenience of points, acting as I was 
without a coadjutor, yet [ did not immediately give up the pickets; indeed 
the objections and difficulties that mterfered with any plan depending on. 
stands, were strong motives te do if possible without them. I therefore: 
considered, if the method by pickets might not be so far modified as to be 
executed by contacts instead of points. I recollected the apparatus which _ 
the Freneh philosophers had employed on a similar occasion, where they 
had used metallic rods, placed in a line, but not im actuai contact, the shock of 
the latter being supposed likely to cause considerable errors, ‘To determine 
the distances of the rods or rulers, there were smal] slips of metal sliding: in 
grooves called by them Langueties, and furnished with verniers, by means of 
which they could determine the exact quantity between the rods to the 
greatest nicety: such an apparatus I saw was applicable to wooden rods, 
supported on pickets, placed nearly but mot quite in contact. {n this 


way the position would be much easier, and the accuracy of the work 


SRY i : 
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depend less on it, Indeed so unexceptionable did this plan appear, that 
¥ determined at once to employ it; and the only motives that afterwards 
induced me to change my mind, were, the insufficiency of the seasoned 
wood, I had brought down from the mountains to construct three trussed: 
rods of that length or even two; and a hope, that by another method which 
I had just fallen on, E should be enabled to get through the work sti!l more 
_ expeditiously than by this, particularly as I should lose less time in the 
preparatory operations. This new method which was the one finally 


employed, I now proceed to give an acconnt of. 


5. ‘Tnx piece of wood out of which fT was to construct the measuring 
apparatus, was twenty-six feet in length and about six inches by four. It 
was a piece of that beautiful species of pine, called by Dr. Roxeurcu 
Deodara,* the wood of which tke mountaineers consider indestructible. ° 
{i had been taken out of a dwelling house which had fallen into decay, and. 
as the houses in that part of the country last a very long time, this pieces. 
which had served as a beam, could hardly fail of being well seasoned. 
Being so small however, it was quite out of the question to have more 
than one trussed rod out of it, and as I saw that with lessthan three rods, the 
measurement could not be depended on, I resolved to dispense with the 
trussing, by which means I should have four of twenty-five feet each, making 
one hundred feet or an equivalent to the chain. A rod twenty-five feet in 
leneth, and 12 inches by 14 (as I was obliged to construct it), it may 
be easily conceived, must be considerably too pliable. It was therefore 


TE 


* Yuts is undoubtedly the Pinus Cedrus or Cedar of Lebanon. Uopvason. 
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necessary to have them supported at distances of 64 feet. The plan Thit 
on for constructing these supports, was I think happy, allowing as it did, 
sreat facility in laying and adjusting the rods of the same hypothenuse, 
being favorable to expedition, requiring little art in the making, nor much 
timber, nor even that weil seasoned, and above ail, being such as might be 


quickly constructed. 


6. ‘TuEse supports are represented Plate I. figs. t and 2.. ‘They consist 
of an upright, of from six inches to three feet in length, fashioned square, to 
within two inches of the bottom, where it has six equal faces: onthe alternate 
ones, are inserted legs at right angles, in all three, and these legs are each 
armed with a strong iron prong for taking hold of the ground, when laid 
for the rods. "These uprights are about three inches square, and there is a 
levelled groove on one face, reaching nearly the whole length in which 
slides loosely, a piece, having its upper end fashioned into a fork (fig. 3) 
the prongs of this: fork are broad, but short and separated about three 


inches. It ism this fork that the rod is to rest... 


@. TTuis sliding fork is to be steadied, when brought to the proper height 
by means of thin wedges driven between it, and the sides of the groove 
in which itslides. ‘The uprights being of three sizes, six, eighteen and thirty- 
six inches, and the stems allowing of a correct adjustment to ali the iatenge: 
diate heights, itis evident that these supports are equal to. all the inequali- | 
ties of ground, that can possibly-occur, and this I found to be the case, car-- 
rying on many of the hypothenuses to 1000 feet, and this ona surface so 
very unequal asthe Din, the fall of which too in four miles is between 


three and four hundred feet. 


ete... | 


Hig. 4 showing the Arrangement of the interlocking Nonius attached fo cach Fur of Rods 
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«8B. Tus rods which are rectangular prisms twenty-five feet in length, 

and 1z by 13 inch; were meant to be placed in pairs; the two pairs being 
separate, and one remaining fixed, while the other pair should be brought 
forward. ‘To support each pair of rods, nine stands were required, being 
placed at distances of 6 feet. Thus for the four rods, were wanted 
eighteen, and nine to be laid ready for the rods that were to be next brought 
forward, to which adding ten more, five large and five small for unexpected 
inequalities, the total number is thirty-seven. ‘Though this be a large num- 
ber, yet the quickness with which they are constructed, more than makes 
amends, so that where wooden rods are used, I do believe it to be one of the 


most convenient methods of supporting them that I have any knowledge of. 


i 9, Tae rods which formed the pair, were placed interlocking (fig. 4) 
the ends being cut to allow of that arrangement. But the pairs being 
placed separate, so as to allow of having a fixed point on the ground; 
required some means of measuring the distance between them. I adopted 
the same method as that alluded to (art. 4). The fixed or hinder paw 
had attached to their anterior end, a brass cheek projecting + inch beyond 
the wood, to which, it was secured by two screws, passing through the rod, 
and clamped with nuts. The fore pair again had attached to their upper 
surface a brass plate on which a groove was fashioned, a slide moved 
freely in this groove and could be pushed out so as to touch the fore edge 
of the brass cheek belonging to the hinder or fixed pair of rods. The 
quantity being measured by a Nonius. This apparatus is represented 
by fig. 5. | 
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10. Tue rods being so loig and thin were necessarily extremely 
pliable, so that supposing the forked slides of the stands to be laid quite 
correctly in the hypothenusal plane and the rods consequently adjusted in 
one sense, still it was by no means likely they would be correct with 
respect to the vertical plane; without which it is. evident the distance be- 
tween the extremities of the rods must be continually changing. ‘To guard 
against this error a brass wire about }, of an iach diameier, was stretched 
along the middle of the rod, sufficiently light to leave no doubt of its 
straightness of direction, At convenient distances small flat bridges were 
attached to the rod of the same height as the wire, and in their middle a 
marrow eroove of about — of an inch. The-rod was easily brought into. 
such a position by means of small wedges pressing against the prongs of 
ihe forked slides, that the wire lay freely in this groove without touching 
either side of it. The rod was then known to be straight. This: wire 
had also a second use, and no inconsiderable one. ‘The forked. slides were 
to be brought in to the hypothenusal plane by a boring telescope, placed 
on the hinder rod, the adjustment being made by means of a small cross of 
wood, the transverse piece of which was fixed at exactly the same height 
as the cross wires of the telescope, when placed on the rod. But it was 
found that this manner of adjusting the forks was not entirely satisfactory, 
as there was always a trifling deviation in most of them. ‘The reason of this 
will appear evidentif it be considered that the slides being raised or-depressed_ 
by jirks, were necessarily very difficult to be gct guite correct. This difficulty 
had been foreseen from. the first, and indeed the: chief object of the a 
was tocorrect this defect. Although it be certain, mathematically speaking, 


that no wire or cord stretched between two supports can ever be perfectly 
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even or free from a slight bend downward: yet when the tension is sreat, 
and the weight of the string little, its deviation from the line joining its two 
extremities, may be so small, as to be inappreciable by sense. The brass 
wires already mentioned were thin, and they were stretched by a weight a 
little short of the maximum, they were capable of bearing. ‘They may 
therefore be supposed to have been rectilineal.* The small bridges alrea- 
dy noticed being of the same height as the wire at its extremities, and the 
groove allowing of the wires being depressed m the case of the rod lying: 
uneven, it was seen immediately by the’ position of the wire, whether the 
rods were situated in the intersection of the hypothenusal and vertical 
planes, and if not they were easily brought into the required: position by 
means of the small wedges already noticed, applied under and on either 
side ofthem. Perhaps it will be said, that this method was troublesome 
and consumed time; no doubt it did: but certainly not so much, as the em- 
ployment of trussed rods and stands with elevating screws would have 
done—and indeed when my people began fairly to understand what was 
meant, I got through the work quick, and found om passing along the line 
of rods hardly ever cause to touch the adjustment myself. Fig: 6, repre- 


sents this contrivance on a large scale. 


IJ. Ir has been already noticed how small the error of pine rods was 
found by General Roy. His method however of comparing the rods, 


several times during the day, with a standard, was in some measure 


* Axcrnovucu the truth-of this be evident, and that it was confirmed by experience, yet it may be well 
to notice here, that supposing the wire to have fallen in the middle, below the straight line 4 of an inch, 
which it certainly did not, the error in the length of the rod would be only 455 of an-iach, 
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the reason. As I had neither the facilities nor the funds to allow of 
my conducting the operation in the same style, I saw that some check 
was required, to guard against any very great change ia the length of 
the rods. To compare them several times a day, would have been a 
means of delaying excessively the operation, especially as having no 
one I could depend on, to afford me any assistance, added to which, I 
had no materials of which to construct the standard rod, except wood, and 
then I had no means of guarding it against the effects of the weather. Itis 
true there was the chain, (and an invaluable standard of comparison it 
proved) but to have compared the rods with it daily, even once, not to say 
several times, would have caused so much delay, as must have deprived me 
of all hopes of finishing the work, within any reasonable period. ‘To lay 
off the length of the chain it was necessary to insert firmly into the ground, 
a draw and a weigh post, and this consumed much time: again without 
stands and coffers, it was the work of half a day to get the chain correctly : 
laid. It was indeed a consideration of these difficulties, that made me 
originally abandon the idea of using the chain in the measurement, and 
yet in practice, I found them much greater than I had imagined. As 
therefore it was quite out of the question, comparing the rods often with the 
chain, I thought of the following plan of detecting any changes in their 


length, arising from variations of temperature or humidity. 


12. Tue original idea of this plan was unexceptionable, and if it had 
been executed, would have stamped the measurement with every appear- 
ance of accuracy. Unfortunately however I was tempted to modify it, in 


consequence of some difficulties that occurred, and by this modification an 
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-uncertainty* has been occasioned, small it is true, but still greater than 
need lave biegn. My first idea was to attach to the wooden rods, thin 
iron or brass slips, either of an. equal length or something shorter—hy 
means of which, and a thermometer, it might be seen whether and how 
much the wood had been affected in length. The modified plan was to 
‘construct a machine, which I afterwards distinguished by the name of a 
comparator, and by means of which, I thought the changes which the wood 
* might undergo, would be detected with as much certainty as those in metal, 
by means of the thermometer. In forming this judgment I overlooked 
however a very essential difference—the homogeneity of the metal, and the 
want of that quality in the wood, which circumstance causes so much un- 
certainty, that judging from experience I would say, that no two pieces of 
wood will lengthen and contract in the same manner and degree for any 
length of time. Fig. 7, (Plate II.) gives a view uf this comparator, as 
finished, and figs. 8 and 9, explain certain parts referred to, in the follow- 
ing description. | 


13. Ir consists of a frame of wood, supported on four legs, strengthened 
by cross pieces, so that in lifting, no alteration of figure takes place.. To 
this frame is screwed a wooden piece eight feet in length, and of the same 
thickness and breadth of the measuring rods, represented by figs. 8 and 9. 
To it is attached, about an inch above it, a brass cylindrical rod of the same 
length, by brass rings which screw into it. To the last ring marked a, the 
a 


* Apour two feet. 
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brass rod is firmly fastened: in the others, it plays loosely, and is free to ex- 
pand or contract. The end b has a pin ¢ passing through it vertically, 
which presses against an index of brass d, that moves over a graduated arc, 
and thus points out the alteration in the relative lengths of the wood and 
brass, from time to time. ‘The absolute change of length in the brass be- 
ing known by the thermometer, and the received rates of expansion, it fol- 
lows; that the actual change of length in the wood becomes also known. 
It is hardly necessary to mention, that the wooden piece A B is only fasten- 
ed at one end, being free to contract or expand between wooden studs that 


‘ 


prevent its warping. 


14, ‘Tue index dis kept up to the pin, when the brass is contracting, 
by means of a small spring, which in every situation keeps it in accurate 
contact with the pin. | The point where the pin presses, is within 3 an inch 
of the centre of motion, while the index extends 12 inches beyond it. By 
this means the minutest changes are discovered, being mcreased in a ratio 
of 24 to 1, and such was the sensibility of the instrument, that scarcely for 
40 minutes did the index ever remain stationary. This instrument I called 
a comparator, because it served to compare the length of wood, with that of 
brass, and therefore to detect any changes in the former. As the wooden 
rod of eight feet (A B fig. 8), was cut out of the same piece of timber 
as the measuring rods, I did at first imagine that it would prove a very 
_ Satisfactory means of doing away the objections to wooden rods, arising’ 
from the effects of the weather in altering their length. ‘The result was 


not however answerable to my expectation. 
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15. ‘Tue remainder of the apparatus, consisted of a plummet and tripod, 
for marking the point on the ground, where the measurement left off, and 
allowing it to be found readily the following morning. Fig. 10 is a 
representation of this. ‘The piece A B being moveable in the direction 
of the groove a b, and also turning readily on the screw ¢ as a centre, 
was easily brought into that position, in which, a notch cut in the piece of 
ivory, d, should correspond exactly with the wire of the plummet suspend- 
ed in water, and hanging from the tripod of a theodolite, placed in advance 
of the rod. ‘The distance of the wire from the rod was determined by. 
means of an ivory scale. This plummet was also useful, when it became 


necessary to rise or fall at the commencement of a new hypothenuse. 


16., Tur flags which were used to align the base, and the pickets which 
were put down to mark every 500 feet, had nothing remarkable or requiring . 
description. The flag staff (fig. 11) 482 feet in height, which marked one 
extremity of the base, consisted of two pine spars perfectly straight, and 
joined together by means of an iron collar. It had four braces to set it 
truly perpendicular, which was done by means of a plummet weighing two 


pounds. When adjusted, the stress was on the braces, and not on the 


stags. 


17... Turse comprised the whole of the apparatus used, with the excep- 
tion of the boring telescope, which was one, having a power of about six, 
with cross wires. ‘The theodolite mentioned in the account of instruments, 
was used in determining the inclination of the several hypothenuses—the 


observation being made on both faces, and the circle in the alignment of the 
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base. As the instrument answers as a transit, and 1s well known, there is 


_ the less occasion to say any thing, as to the manner of employing it. 


18. Tue base having been aligned and cleared, and large pickets, 
numbered regularly, driven into the ground, every 500 feet, T commenced 
the measurement on the 2d. February, by laying the first pair of rods in 
contact, with the wire of a plummet, brought carefully over a point on the 
picket, marking the extremity of the line. So many difficulties attended 
the operation at this early stage, while none of my people understood clear- 
ly what was required from them, that to lay this firsi pair of rods occupied 
me nearly‘an hour, although afterwards, when more perfect, ten minutes 
_ generally sufficed, and frequently the pair was adjusted and entered in six mi- 
nutes. I found that Iwas even myself a little confused at first, before I had 
| completely settled the arrangement, by which I was to proceed in the different 
operations which i had to perform. Jor these reasons I was not sorry to 
find afterwards when I came to observe the angles, that it was necessary to 
reject a small piece at the commencement, I had, after marking out the base, 
wished to add to it. T’his piece was remarkably low, the declivity being 
about 5, and when the circle was set up, it was found impossible to view 
the flag staf at the other extremity. In the first instance, the base had 
been marked out, and the extremity fixed, as finally chosen, and in going on 
with the measurement as commenced from a point 450 feet hack, it was 
most carefully noticed, by what quantity, the end of the last of the rods fall- 
ing here, overshot the large picket, which had been driven into the evound, 
to mark the originally chosen extremity. ‘The measurement of this 450 


feet, which comprehended more difficulties than any other portion of the 
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base, served as a kind of exercise, to instruct us fully in the nature of what 
was to be done, and enabled me to:determine precisely the method, in which 
{ was to carry on the operation. -As it has been rejected, there is no occa- 
tion to give the‘ details, but I thought proper to notice the circumstance, 
to shew that when the line finally chosen, was actually commenced upon, 


we had acquired some degree of practice as well as confidence. 


19. Bzrore entering upon the details of the measurement, I may 
briefly notice the order in which the several parts of the operation were per- 
formed. A cross of clean fir 3} feet in height, was first set up at the dis- 
tance of 500 feet, being placed on the picket, in advance, forming a point: 
in the alignment of the base. The stands were then ranged as near as 
the eye could judge, in the direction of it, and their distances regu- 
lated by a rod of the proper length: by means of a small stick of fir, with a 
cross vane, held by one of the people in the fork of the stand ; three of them 
(that is the two outer and middle one); were brought correctly into the 
alignment, with a boning telescope resting on the preceding pair of rods. 
The small stick carrying the vane, bemg made to cover the cross, resting 
‘on the picket, by moving the stand to right or left as might be required. 
The forked stems were at the same time regulated, as to height, by bring- 
ing the cross vane, to cover the transverse piece of the cross on the picket, 
which had been originally regulated to the height, at which, it was 
thought the hypothenuse could be best carried on. The telescope was 
‘mounted on a wooden bed, which gave it an elevation of about three 
‘inches, above the surface of the rod. The cross vane of the small 
stick used for adjusting the forks of the stands, was set to such a 
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height as was equal to this quantity,+ the depth of the rods. From 
this arrangement the line traced through the air, and the inclination 
ef which was observed, was really above the surface of the rods, three 
inches, but parallel to it, and care was therefore palcans, before remov- 
ing the first set of rods of any hypothenuse, to slink the theodolite on a 
stand with an elevating screw, so that the height of the axis of the teles- 
cope, when directed to the transverse piece of the cross placed on the 
picket, should be exactly equal to this quantity. Three stands out of nine 
(the number required for a pair of rods) being thus. adjusted, that is the 
two outer and the middle one—both as to the alignment and hypothenusal 
direction, the others were quickly brought to correspond by means of a 
strong twine stretched along the nine. The stands being moved to right 
or left, and the forks raised or lowered tll they were all so adjusted, that 
the twine lay in the middle of the forks and barely touching them. The 
hinder pair of rods were now brought forward, to be laid on the stands 
previously adjusted. It has been already noticed in the description of the 
rods, that the two pairs were perfectly independent of each other, and 
generally one inch asunder. 'Mh's afforded a sufficient precaution against 
the fixed or fore pair being moved, in bringing forward the hinder, but to 
guard against the possibility of such a thing, which would have vitiated 
the whole operation, I determined to trust to no one but myself, in a matter 
of this kind, and I therefore never allowed the hinder rods, after being 
adjusted, and read off, to be touched without being myself present, at the 
junction of the two pairs, to be satisfied, that in removing thera, no shock 
or derangement had happened to.the fore pair. In like manner, in laying 


this hinder pair‘in advance ofthe other, I was equally particular in seeing, 
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that nothing of this kind had taken place, and this attention, so necessary, 


io give any certainty to the operation, I never omitted. 


20. Tue rods being now placed on the stands, which had been. pre- 
viously adjusted, being near the truth, a few minutes. sufficed to set them 
_ perfectly correct. or this purpose the same telescope was used, and a 
small piece of wood placed on the rod;: the top of which had the same 
height above it as the axis of the telescope. - This was made to correspond 
with the cross on the picket, by means of small wedges puslied underneath, 
or on one side of the rod. Such ar adjustment was only required for the 
fore end of the advanced rod, -and for the junetion of the two;. the athe 
parts were easily brought right, by means of the brass wire stretched 
on them. 

91. Tue rods lying now truly on the_line- of the base, and in the 
hypothenusal plane, the languette was pushed out to meet the fore end of the 
fixed pair, and the reading entered in the book. The interlocking Nonius 
of the pair was next read and entered, and then the Comparator with the 
thermometer. When it became necessary to change the direction of the 
hypothenuse, and before the last pair of rods of the old hypothenuse had 
been removed, the inclination was observed with the theodolite, which had 
been originally set to the proper height as before noticed. The angle of 
elevation was observed on both faces, and the theodolite always careiully 
levelled, and as the instrument is capable of measuring vertical angles to a 
minute, there can be no great chance of error, involved in the reduction, 


depending on this element. 
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«99. In leaving off the vu vork in'the evening of each day, it was of the 
first importance, that the point indicating the termination of the day's mea- 
‘surement, should be so marked, as to leave no probability of its being displa- 
céd, and also to allow of the work being resumed readily the following mor- 
Ring, and without error.. These two particulars were I think perfectly an- 
swered by the plummet and tripod already described. ‘Theplummet which 
weighed two pounds, and was .attached to a brass wire, being suspended 
from. a theodolite stand, was set so nearly touching the brass edge of the 
fore rod, as'to leave little more than ’z of an inch, between: the quantity, 
was easily and correctly estimated by means of a scale of equal parts, held 
behind the rod and wire. When the wire was perfectly steady, the nick in 
the ivory piece of the tripod, (well fastened into the ground) was set ex- 
actly to it, the manner of doing which will be readily understood from the 
description already given of it. A cordon of stands united by ropes was 
then placed all round, the rods also being left standing. And a sentry was 
posted, and during the night regularly relieved, to guard the tripod from the 
approach of any animal. The examination in the morning however never 
detected any thing wrong, and therefore on this head I think we may have 
the most perfect confidence. 


f 


93. Dunrina the measurement there occurred one accident, and two 
“omissions, which compelled me to measure twice the distance, in two of the 
‘three cases, from the last passed picket. As I never omitted to notice and 
‘TeGis ster. the quantity, by which any rod overshot or fell short of these 
pickets, they formed a series of fixed points, to which I eould return with 


the greatest confidence, in case of any part of the measurement, beyond 
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them, being vitiated or doubtful. The accident was the falling of-a chair 
against the fixed pair, after the hmder pair, of rods had been removed.s>-As 
they suffered some shock and'were certainly moved a’ little, I retiirned tb 
the picket, last passed and continued regularly the -measurement from it, 
One of the omissions was the forgetting to read the languette of a pair of 
rods. Inconsequence of which I also thought it necessary to return -to the 
last passed picket. The other omission ‘was of less ‘Consequence, 2 ‘The 
quantity which had been omitted to be registered, was that ‘by which the 
plummet had been placed in advance of the rods, in marking the’ point, 

where the day ’s work concluded. As this quantity seldom exceeded + - of an 
‘inch, the plummet being always placed as close : as could well be to the rod, 

it was not thought that | a doubt of such a , quantity on a base of four miles, 
was a sufficient reason to undertake so troublesome a task as the remed- 


surement of 400 feet would have proved. 


24, Donwe the measurement, one pair vot ous Coe eat fron the 
outside of the piece of wood), had warped considerably i inconsequence et 


which I was for ced to straighten them i in the following manner: ck 


JAS 


Txe-small piece a b cd was cut out. at. the bend, and, another, some- 
thing larger. driven in, and this expedient proved a, perfect cure, for the 
warping, rendering this pair of rods equally straight with.the other. F earful, 
however that such an operation might. have some effect on ;their length. 
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I immediately afterwards compared this pair with the other, which had not 
-been ‘touched, by substituting them, alternately between two fixed points. 
‘The trial was satisfactory, and proved they had not altered their length by 
any sensible quantity. 


95. Tuts base was measured twice roughly, before commencing the 
correct measurement, and after fishing it. The operation, each time was 
performed with a Gunter’s chain of sixty-six feet, compared with a wooden 
rod, the length of which had been laid off from the brass scale. The 
length by these two measurements came out 21,766 and 21, yf 46. 'The true 
‘measurement as reduced to the level of the sea, and temp 69—~is 21754-8— 
| So. that the mean of the above two would come very near the truth. At 
alle events their near agreement with it shews, that no material error or 


omission had eon pomitoitted. 


_ 26. BErore deducing the real length of the line from the details 
given 1D. the accompanying paper, some thing must be said of the man- 
ner of deter mining the length of the rods. There were two methods, which 
presented themselves either to compare the four rods placed together with 
the chain, or to lay off twenty-five feet by means of the brass scale, 
on one of them, and compare the other three with it—as a check on the 
‘operation. { determined to try both methods and it is satisfactory to find 
that they agreed so nearly—-the difference between the two values thus 
‘ndépendently obtained, amounting only to eight feet, on a distance of four 


‘files. “As however Mr. 'Trovcnton had omitted to mention, either in 
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what temperature of the brass scale, (standard) the chain had heen laid off, 
as also with what weight it was precisely equal to 100 feet, I prefer abid- 
ing by the result of the comparisons with the brass scale, more especially as 


they were So numerous. 


27. PreEviousiy to commencing the measurement, the length of the rod 
1.2 was laid off seven times.’ A beam of wood with metal points, ground 
down to the 600th part of an inch was used. 43 Inches were taken and laid 
seven times by the method of dots, and arcs, making thus 301 inches. 
For greater accuracy studs of ivory had-becn let into the woud, on which 
the arcs could be drawn. The beam was compared a second time with 
the scale, after the stepping was concluded, and = the difference, if anys 
applied as a correction. The thermometer was Ase befove ‘and after the 
mean taken—the same of the comparator. When the oy which ‘cut the 
line of division on the ivory scale—did not happen iu be'in the line of steps, 
an equation was applied by dividing the square of the deviation, by twice 
the length-of the step, (eighty-six inches). ‘The following table will shew 
the result. of these seven comparisons. As determined by the division on the 
ivory scale, forming the determination of the 301 inches, and when they 
are reduced to the same state of the comparator, (the ratio of reduction 

being | to 2125) the differences do not appear great except in one case, 
“that of the 26, which may {think for this reason be rej jected, particularly as 
the great and sudden rise of temperature, (15) during the operation, induce 
an apprehension, that the brass scale might not have answered to the mean 


state, and that therefore, the reduction for temperature has been overrated. 
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‘Indeed if we suppose this to have been the case, this determination will be 


. found to agree with the others as well as can be expected. 


Date. Thermometer. Fa Sota Equation pan eaieh | educa Comp. | Reduced 
tanec jf beam.\ oF steps. |S01 inch.| to 69. mean. \to 1217. 
Before. | After. | Mean. inch | 
1819, Jan. 23) 60 58 59 +037 1601 | | 16-047 | 7 1238 16°062] 
| A5 +211 |+:035 15°78 | 16:026| 1366 “180 
25} 54°5 »} 62 58°3 | +093 |-L-O14} +026 }16:00. | 16133] 2155 090) 
66 —049 16:083) 16°034] 1287 083 
26 Al5 | +-254 [+003 | -++--040 | 15:929| t6:226] 1382 °340) 


25°7 24:8 |+4-437 14-037 |-1-028 | 15-643] 16-164] 1157 | -129 
: 34:2 as 346 |-+b: 028 +-:028 | 15°800| 16°146} 1099 0623, 
Mean, rejecting that of the 26th, 1217 16099 


a ae 


23°9 


27 


| 24) 43 A7 


Tue cxtremo difference of the 6 is -068 division or 017 inch, on 301 
inches. 


28.. THE operations by which the lengths of the other three rods were 
determined, cannot be made so clear as the preceding for want of divisions 
on the ivory scale, which at this stage of the business had only been attach- 
edtothe vod 1.2. ‘The detail will therefore be rather more summary, the rod 
marked 2.3.was measured twice, the steps being made on the ivory studs. 
‘The length of the rod as defined at one end by the brass edge, at the other 
by an arc drawn on ivory was, 


Inches, Comp. 
300-9601 1173 
9413 , 1168 

Mean, 300-9507 1170 


| 29. Tus two rods were now compared with each. ether Being: tied 
firmly with pieces of wood of the same thickness between them, they were 
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laid on five timbers planed exceedingly irue, and supported each on two 
stands. ‘Shey were then adjusted by the wires of both the rods. The ends 
of the apparatus were towards. each other, and to be sure that these corres- 
ponded aT’, square was applied to the cheek of one rod, and the languette 
of the other pushed out to meet it. 


The Norius read off was,:....c.0.. 380 


Reversed it was,....... : 3°93 

Inches 
Vesa oes. eer 's Bak: 3°385 349 
Hqnationof fod,*... ake e esa. 004 


By this quantity the rod 1.2, was in advance of 2.3. Now an arc of 
43 mches radius, described from a point in 2.3, short 0088 of the mark defining 
300:9507 inches, cut 1.2at the division 14-405; adding the quantity above 
given, 345 inches—1°380 divisions, we get 15°785, which is the point where 


the arc would have cut, had the other ends of the rods been. placed even. 


Now let e d be the line in which the centre of the arc faewas found: 
Let e g be the line of divisions or 1.2, anda the point which formed the 
lirait of 300°942 inches. 
ae measured, 42 inches. 


Andc d ditto, ! 92°04 


3 , aw 
A a —— 


* Tur cheeks of the yods were not quite parallel to their axis; the error was found, and this is the 


correction due to it. 
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From the data, and the radius, 43 inches, we get, 


fd =  :104839 
fe= 10021 
Consequently ed = “0465 


_ Now @ was the mark of 300:9419 inches. 


eed 


Therefore a bor c was, 3008956 or on 1.2—25-758 
Add, “1044 pa “444 


Inches. 


Consequently, .....066 SOLO0000 j= to 16°202 divisions. 

30. A SECOND comparison was. made, in which arcs were drawn from 

‘both rods, and great care taken: the result, which to avoid prolixity it is 

not thought necessary to detail, was that the 301 mches, on 2.3 corres- 
ponded with the division,.......5. IGLIS 
By the preceding, “202 


Mean, 16°160 Comp. 1170: 
Bb measures on 1.2, 16:092 1217 


Mean of 8, 16°109 1203 


Tue difference of the above results when reduced to the same state of 


the comparator, is only °009 inches. From the mean, we also get the length 
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of the 2.3 rod, as limited by the mavk,. before noticed 300-966 inches. 


Comparator 1203. 


- $l. ° Te remaining two sods were now compared with these, for 
_ which purpose they were all four placed together, 1.2 and 2.3, being on 
the outside of the other two. Two arcs were described with a radius of 
43 imches from centres im the prolongation of the line of the divisions, | 
parallel to the axis of the outer rods. Both arcs sprang from the same 
points on 2.3, 1. e. the line marking the limit of 300-966 inches; Com- 
parator 4203: wath the several measures,’ accurately determined, were 
calculated the places where a line perpendicular to the axis of the 2.3 
reds, and drawn through this point, would ‘cut them. The distance of 
this imaginary line from certain points on the ivory scales of the rods, 
was also found. This line cut No. 1.2 at the division, 15°60 

Add. languette, "564 


16-164 
Now the mark of the 303 was, .occoccscoee 16°109 
Excess above 301 MACHES ys vitetarst e arsie steers 7035 = 014 in, 
Comparator being 1203.. 
; Bur it has been seen, that this line limited om 2.3 the 300-966 inches. 
) Comparator 12032 OarT. 2 ee eevee cds S01-O14 


Difference; 048 
Tne error, occasioned by the want of parallelism of the rods. This 


requires an equation for the intermediate rods, and it is easily found, being 
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proportional to the distance of their axis, or rather of the line of divisions 
/ parailel to their axis. : 


Ox the 3.4 rods, this imaginary line was found to be from the 1.9 are 


8665 inches== 1-466 divisions. ‘These are intersected. at, 


5 tae ah 100. Be 
G0S5 iq 0) ai athe. 
Add, i466 - ; HO BIW re ols: 
The defining linc intersected at, 1501 ¥-4860 : 


Tur mean of these which only differ 004 inch is 1493, the division on 
which, the imaginary line would cut 3.4. But this fequires a correction ag 
above indicated, which is found to be nearly “031 inch. Now the length 
of 2.3 as defined by this line was, - 300-966 


Add, = 4+048= 9 °031 


50 


300:997 
Deduct languette, "141 


Length of rod.as defined, . 300-856 eee 
By the division, : 1-493 Comparator bemg 1203. 


52. In the same manner was the length of 4.5, found to be (as limited 


by a certain mark) 300919 inches. ‘The: difference of the determina- 
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tion from the two arcs was only ‘005 inches. The rods of each pair, were 
now placed interlocking as they would be in the measurement. In the pair 
1.2—92.3 it was found that the line on 2.3 which was most convenient for 
comparing with the Nonius, was *707 short ef the mark, defining the limit 
of 300°966inches. ‘This line therefore marked the extent of 300259 inches; 
again the 301 inches being marked in 1.2 by the division 16-109, it is evi- 
dent that the division 16 marked the termination of 301 —- "2 — 300-973 
inches. Adding these,  300°973 


300°259 


sD 


The sum is 601 ‘232 which 3 is ther shore the value of this pair 
of rods when placed inter locking, and the zero mark of 2.3 corresponding 
with the 16-000 division of 1.2. _ To find the division corresponding to 600 
inches, or 50 feet, deduct 1-232 inches = 4-928 divisions, which gives us 
11-072, also the 11th division answers to 599-982 inches. 


33. For the other pair it was found that the zero line of 4,5 was 1:947 
from the mark, forming the limit of 300°917 inches. ‘The zero line there- 
fore was the measure of 298°970 inches. Now on the 3.4 rod it has been 
seen, that the division 1-493 marked the extent of 200-856 inches, the first 
division therefore marked, 300-979 

398:970 


Sum, 599-949 
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When therefore the zero line of 4°5 considered with the first division of | 
3°4, the length of the pair was 599-949, and if the division corresponding te _ 
600 inches or fifty feet be required, we have 1-°000—051+-4—796 division. 
The comparator being at 1203. 


34. ‘ "THE preceding operations were all performed previously to the com- 
mencement of the measurement. ‘There was also.a comparison made with 
the chain, at the same time, but for a clearer view of the subject it will be 
better here to go on, and give an account of other determinations of the 
length of the rods made during: the measurement of the base from the brass 
scale. There were in all 8—in 3 of which the four rods were placed 
together, and the stepping made at once for all 4. In the other 9, only 
the pair 3.4 and 4.5 was measured, but we ean easily from those determina- 
tions deduce the length of all four, by means of comparisons made between 


the two pairs. These it will be proper to notice first. 


_ 35. Tue pair 3.4—4.5 had a similar ivory scale, as that of 1.2—-2.3 
that is to say divided into quarter inches, and each of those into tenths. 
During the measurement however it broke, and got loose, and it became 
necessary to apply another. The first point is then to determine the cor- 
respondence of the two scales, which may be done from the following 


double readings. 


Old Seale, New Scale, 
od 


720 315 
740 330 
798 Ti SEO 


“570 "240 
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633 8968 
78 BIS 
720 IS io 4808" 
670 295 
740 319 
595 = 250 
710 4 hogs 
793 315 
725 313 
700 300 
-A70 220 
730 335 
~16)10-899 4-741 


681 Answers to 296 
The value of the divisions on the new scale is 054, 
36. Two comparisons of the pairs were made by substituting them 


between two fixed poimts. By the first the following result was obtained 


pO) bo 3.44.5 
Inches, Inches, 
Languette,. a = 453 Languette, | = = 305 
From fixed point, 060 F rom fixed point,  -079 
O13 “384 


Thus the pair 1.2—2.3 was less than 3.4—4.5 by -129 inches. 


254 AN ACCOUNT OF THE 


19-28 34-45 
Wew Scale, 
The Nonii marked, 0-663 and 0-309 


Now ‘129 inch = divisions, ‘516 
Consequently,..eeee000¢2 4:179 corresponds to 0-309 New Scale. 
The other comparison which was-made as befoze noticed, after the 


straightening of the rods gave as the result. 


1.2—2.3 | 3.4—4.5 
Old Seale. ew Seale, 
1-315 0476 0220 


Now from the operations formerly detailed, it was found that the corres- 


pondence of the Noni was.as follows: 


12-23 3.4—4.5 
1-072 796 Old Scale. 
‘These three expressed 1m the 3 scales will stand as follows: 
2-23 3.445 
Old Scale. New Scale, 
1:179 0°709 0-309 
1-315 0-470 0-220 
1022. ove 0-796 0-339 
Mean, 1189 0°658.. 0°289 » 


37. Wlavine thus established the relations which the several scales bear 
to each other, we can from the length of one pair deduce that of the 
other, and consequently of all four rods. ‘The following table shows the 


resulting length as deduced from the several operations performed with the 
5 reo) Y 


=y 
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brass scale. They are all reduced to one certain division of the | ses 


1.2 -2.3 4—4,5 
Old ie New Scale, 


scales that is to 2300 —«Q-547 or 0-237. 
A 


Length of the Rods. 


Pair 


Pair : re th of | Reduced to 
| Month. | Date.| 99 3| Nonius. |. 4° 4 ,| Noniue. i hevet. | Comm liven Comp. 
Inches. aches. p  Enches. | 
i February,| HS §99:917 | 0:6450.| 1199-882 | . 988 1200026 

6s 599°936 °650 O.| 1199-924 1023. "035 
| ay | 599:905 | -320N.! 1199-900 900 128 
23 600-001 °284.N.| 1200054 } 1064 °126: 
25 }599:910 | 0-776 |600-160 | -315N.| 1200-243 | 1328 | 066 
27 |§99:970*| 0775 {599:970*] -240N.!_ 1200-073: $209 "009 
‘ March,} ' 2 1599-:890* "700 |599°890*} -335N.| 2299-987 © | 1106 “020 
3 §99:920 "285 N.| 1199-892 | 1046 1199'981 
Mean of former 4& determinations, .......0..¢0e000++ | 1200119 1203. 1200-061 
Mean of the whole,...... oral lelalsjccsiers | 1200-049 1141 
Onvfeetetic crt. cepetvic terse 100:C04 1. 


Tur extreme difference in the above,.as reduced to the same state of the 
comparator, is only °147 inch, on 100 feet, or 012 feet. Half this quantity 
or 006 re may be taken as the extreme probable error on the mean result, 


that is ;,,, of the whole or on the base 1.2 foot. 


f 


38. In making the comparisons with the chain, the latter was placed 
upon boards, supported by the rod-stands ; a draw post of 5 feet in length, 
driven firmly into the ground, held it at one-end; at the other it was stretched 
by a weight attached to a rope, passing over a pully in the weigh post. 
SSS ee 

* Iw these two operations the pairs were meas ured together, the quantities inserted in the columns 


arc half the length found for the 4 rods, 


aR 
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Besides these two, there were other two posts driven firmly mto the 
ground, on which the brass registers were set, and by means of the slider 
with the fine line, the length ef the chain could be accurately laid off. 
The stands were first put accurately im the same plane by means of the 
small cross of wood, and the boning telescope, and any deviation which was 
afterwards observed, owing either to their slides haying slipped or to any 
unevenness in the boards, was corrected by means of thin wedges placed 
underneath the chain. ‘The links being 5 feet long, however were the less 


liable to accomodate themselves to the trifling inequalities of the boards. 


39. Burne laid accurately it was thought advisable to observe its con- 
traction and expansion, and. whether it agreed with the indications of the 
thermometer, allowing for its change of length according to the known law. 
Thus being stretched by a weight of 19 Ibs. and the registers set, the mean of 
4 thermometers was 58-6: on the temperature, rising to 69:3, as shewn by 
‘the mean of the same thermometers, it was found that it overshot the regise 


ters or had expanded -073 inches. 


Now the expansion of a steel chain was found by Colonel Munce’s ex- 
periment, to be very nearly the same as given in General Roy’s table, in the 
ist Vol. Trigonometrical Survey. ‘This is 0075 inches for every 1 of 
Fahrenheit on 100 feet, | : 

Now, -0075 x 107 = +080 inch. 
Observed expansion — °073 


—aeen 


Error, ‘007 
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Wuen the temperature had sunk to 58-0 as shewn by the four thermo- 
meters, it was found that it had contracted -097.., . 
Now, 0075 x 11:3 = -083 
Observed, 097 


“012 Error. 
Again the registers being set when the temperature was 57°9, it was 
found next morning to have contracted °1625 inch, The temperature 
had fallen to 38-3. , 
Now, 57 — 9 — 38:3 =19°6 and 0075 x 19°6 = “147 
| Observed, “162 


O15 Error. 
40. Tue registers being now firmly fixed and the chainstretched with 
the small weight, it was proposed by means of it, to determine the distance 
of them. For'this purpose the quantity which the chain exceeded, or fell 
_ short of them, with the temperature as given by the four thermometers, 
ae noticed from time to time. ‘The chain is said in Mr. Troventon’s © 
letter, to have been exactly 100 feet in the temperature of 55. It was 


therefore reduced to this temperature. The following table, will shew the 


result: : 
Mean of 4 Thermometers, Reduction to 55, Pfergnee afichnin. anit above 100 feet. 
662 x 084 — 015 069 
382 — +196 — 172 046 
385 — 7124 — ‘191 “067 
3o1 — 125 — -180 055 


069 
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The brass registers are therefore distant by the mean of these tri- 
als, POKOHHHOHAHHDHOHHHHACHHHHOHHHDHHHHFHTFFODAFHH FOG e000 000 1200-069 inches. 
Deduct* error of chain,, 013 


1200°056 
As compared with the chain reduced to 55, andstretched by a weight of 
19 lbs. avoirdupois. 


When 19 Ibs. additional were put on, the distance of the registers-was as. 


follows: 

Mean of 4 Thermometers. Reduction to 55, Distance of registers exceeding chain, Excess above 100 feet. 
SSI SU: 125 165. 040 
Se8 arg - °125 162 037 
58-0 092. 000 022 


Mean, "033 
Deduct, O13 
Distance of the registers, 1200°020 
The distance therefore i is 1300° 020 inches, as measured by the chain: 
reduced to the same temperature of 55, and stretched 2 a weight of 38 Ibs, 
the difference is ‘027 inch, or 002 feet, on 100 = 


sao e 


41. THE rods were now substituted for the chain between the registers. 


By ine brass wires were stretched across at right angles, at the register marks 


* Occastonep by the irregularities of the table om which it was stretched. This equation was 
calculated, 
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to limit the length on the rods. The several verniers and scales being 
read off or measured were as follows: 
Order in which the rods were placed, 4.5 3.4 2.35 1.2 
'Therod 1.2, overshot the brass wire or register mark, by 134 
he roded. oS: Wy Gi We allele eel lett OED 


Total.overshot, cccccenssecesoverses 946 


Deduct from languette or distance between 3.4 & 2.3, F014 


Rods fall short of register, .05-+2s+00, "O69 Inch. 


12-23 34-45 
The Nonii were,.....- 0°839 — 0°580 
‘Tero divisions, ..<+s2»» 1300 inch. (0-547 


0445 = HII = 0-033 
"008 


eee 


iTS 


Ir the Nonii had maxked 1-300 and 0:547, the rods 


inches. 


would have been, poe eB oH ETOH OLEH EC He HHHOHGFH SEH OH OE “119 longer. 


Deduct above deficiency, ......>-.. “O60 


Rods longer than registers, ....... “O54 


Inches, 
Now the registers it lias been seen, were a part 1200-047 as measured 
by the chain at 55, and stretched by a weight of 19 lbs. or 1200°020 as 
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stretched by 28 Ibs. Supposing what is most probable, that the length of 


the chain was adjusted from the standard brass scale, when at the same 
temper ature of 55, » We? get its length in 62 = 100 feet 01987 x T= 
100 — 037 = 1199-913, and the distance of the registers consequently 
1199-96 inches, that is supposing the chain stretched by a weight of 19 Ibs. 


Inches. 
But the rods it has been seen exceed the registers by °054. Their length 
inches. 


will therefore be 1200-014. Comparator being 1093. ‘This operation was - 


performed before commencing the measurement. 


42, Tur second comparison was made on the 8th February, The 
register heads had remained fixed inthe same ‘position in .which the former 
comparison had been made, although there was no reason for suspecting 
any derangement, yet it was thought proper to verify them, and by a mean 
of several comparisons, their distance was found, the chain being reduced 
to 55, and stretched by weights of, 14 lbs. 28 Ibs. 

1200°072  1200:036 


Tue rods were then substituted between the registers over the zero 


lines, of which silk threads were stretched at right angles, to the axis of 
Inches, - 


the rods, and the rods were found to be less than the registers, 174, 
1.2—2.3 3.4—4.5 


Now the Nonti were,.... 0°703 & 0:303 
Zero GivisloNs,.s-cevsseae L°3OO 0-237 


Inches. Inches. 


—°597 = -149 — 0°066* == -036 


Inches. 


The sum of these 18,...ce.cce+ee 180 


Soe 


* Tue divisions of this Nonius were as was before remarked, réckoned im a reverse order. 
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- With the Nonii therefore at, 1-300 & 0-237, these rods would have 
Inches. 


exceeded the registers, by -011. 


The comparator was, 1171 at commencement, 94 at conclusion, mean, 1183. 


Tux distance of the registers has been found 1200-072 as measured by 
the chain, reduced to 55 and stretched by a weight of 14 lbs. or by one of 
28 lbs. 1200-036: making the reduction to 62 on the same principle as 
before, these become 1199°985 & 1199°949; and adding the excess of 
THEM ROMS eicicieic ce -6 o's O11 O11 


We have, 1199° 996 1199-960 
as the length of the rods, when the Nonii marked 1-300 &.0- 937, and the 
comparator 1183. 
| 
43, Tuvs the length of the rods 
was by one operation, ..++s+4++e++ 1200-014 & 1199-987 Comp. 1093 


By the other,.....ccssee. ‘996 960 1183 
Mean,.ccccccseccssseee» 1200005 1199-974 1138 


The mean of the comparisons 


With the brass scale, ...scccssse++- 1200049 .....000.0000e LEA 


Difference, ssissecesseo. O44 


Tus difference would produce on the whole base an effect of °8 ft. 


But I have the less hesitation in rejecting the results of the comparison 
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with the chain, as I am ignorant in what temperature it had been ad- 
justed, with the brass standard. And I think the difference of its length 
_ with different weights, (the maker having omitted to state with what 
weight it had been found to be exactly 100 feet) affords another, and a 
valid reason for adhering to the brass scale in preference. It is however 
satisfactory to’ observe that the difference of two determinations so entire 
ly independant of each other, does not amount to 1 foot on a distance of 


4 miles. 


44, Ir now only remains to give the several reductions of the base, 
and from the details to conclude the real length as reduced to the level of 


¥ $ ' i’y Go 
the sea, anda temperature of 62, 


Feet. Feet, 
Hirst 2174 sets of rods X 1000041 == 21,750:9 
Deducted over lapped, -.ssccceseconess 176 

21,733°3 


The sum of all the Comparators is, 460-920 
& 1141 217°332x2 = 495-950 


Difference, 35°030 


x93 . 
2 ! —— 1.4 

Inch. 
= 16°640 21,7319 
Sum of reductions byhorizontal,line, .....00. 26 
: | 21,7293 
Sum-of Sth columns. soc. l bss soe. : 2 


es 


Carried forward, ...cceo 21,729'1 
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ng eoiusper Ao! Brought forward, 21,729-1 

The sum of the Noniiof1.2—-2,3%s;. 176-022 

The number of the pairs was'219. .. | 
which being multiplied by 1-300. 


the Zero division P1VES, wees... 2847 


The difference, 32i....5.. 1087) 
Sane ee 2.3 
4 
"The Nonu of 3.4—4.5 old scale, = 94:722 
Jo. of rods = 81x °547 the zero, . an reeees 44-307 
10-415 
ato a 12 =e 13092 


New scale, eccccecen 44404 | 
455 pairs x°937 the ZCTO, vecerpares 31995 
| 9-409 x 054 + 13 0-4 
cece AC a a ae 


Tas a 21,7262 

The languettes of 1.22.3 1709 74 x 14-6 
BA—4.5 1939 @0 x 16-4 

a | 21,757°2 
Reduction to level of the SOA Miisie Miclensietisis cp.c(s 06 acace 24 


Length ofthe base reduced to level of the sea and temperature 62, 21,7548 
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Tu last. reduction is the only one which requires any explanation. 
‘The difference of level of the stations cf Zephyr Hall and Belville, was. 
found from the peak Surkunda to be..... 1922 fect,.. 

Lephyr Hall above Newada,..sscscecce. 492° 
Newada above Belville, .....sseceeeree6 1430: 


Newada above south extremity base’... 185 


: 1244 above Belyille. 

south extremity of base half difference,, Fre ba 2 
level of 2 extremity of base, sBelodioc ae (os aa 

Belville above level of the sea, .......-... 986 by Bar. obs.. 


Middle part’of base above Sea, ......... — 2303. 


From this with the radius of the spheriod ‘for lat. ; 30 be2(The 
Tatitude of the middle-point of the base)=20,903-416 feet, the above. 
cor rection has been | calculate ed by the usual formula. 
Be b= BX GA ts fe) 
where B means the measured base, . 
eo oe corrected, . 
h. The height above the level of the sea, 
# ‘The radius of the spheroid. 


Ir is evident that the first term + is sufficient fer practical purposes. 
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C3) 
Coe 


ye 2s 
7)’ Havine finished on the 2d of March, the measurement of the base, 
I proceeded immediately to fix on stations for deducing from it the length 
of one of the principal lines, the distance of Swrkanda and Chandpii: 
peaks. ‘That distance as fmaally determined, was-found to be 225582 feet, 


and their elevation above the Doah respectively, 8258 ahd 754g feet... 


To connect these distant points by establishing stations between, I found 
2 very arduous task, and the difficulties I had to contend with, were so great, 


that the last.or 15th station was not finished till the 14th of May. . 


2. On the proper disposition of such a triangulation, ag much as 
on the measurement of the base, depends the accuracy of the final result. 
It'has ‘been given:as a rule to choose'the triangles, as nearly equilateral 
as possible, and this is ne doubt: proper, when the correctness of each 
pout may be-equally desirable. But, as itis difficult to find stations 
so conveniently situated, and:as the series generally is required to con- 
tinue only in-one-direetion, it seems allowable to admit of small angles, 


when no principal link of the chain depends on them... 


3: In-enquiring. what may be the probable error in the distance finally 
deduced from: this triangulation, we have to consider first the probable 
errorof the ‘base, and secondly the errors: of the angles arising from the 
want of power in the instrument, or ability in the observer. ~The former 
Thave stated at probably not exceeding two feet. The angular instrument 


has been already described. It is no doubt a very fine one. With a teles- 
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cope of preat magnifying power, and vernicrs reading to 5 it does appear, 
but a fair suppesition, that angles could be observed to that degree of 
accuracy. ‘The divisions are however on brass, which renders them difficult 
to read with certainty. However judging from the extreme error In the 
sum ofthe three angles, and supposing it to be the same way on every angle 
of the three, we shall get 7 as the extreme possible error on each angle, 
“Now if we take an equilateral triangle, (not too favorable a supposition), 
we shall find that this error.on each of the two angles used in concluding 
the new side, and supposing them to be in ihe most unfaverabie sense, 


would only affect the result by =;;, part ofthe whole. But even in a few 


triangles, this error ought in a great measure to correct itself, so as to pres 


yentthe error increasing in the ratio of the number of the triangles, 


4. Now the closisg station is brought in at the 14th triangle, and if all 
those that only answer as checks be rejecied, will be but the 10th in 
order, ‘This would appear te be a sufficient warrant against any great ac- 
cumulation of error, but [ have as a check chosen io follow out the result by | 
other series, ‘Fhe 35th figure, furnishes the 3d value of the distance of 
the two principal stations Surkexda and Chandpur; the mean of the three’ 
values, is taken for the foundation of the large triangulation, Those after 
the 35th, are meant from some of the preceding results, to deduce the dis- 
iances of the intermediate stations of the great triangulation, and in one 
case, by means of a concluded angle. But this result is checked again by 


one of the great triangles, “4 
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5. Nonsz of the angles on the sine of which any connecting side 
depends is less than 49, except in one triangle, (the 15th) and in this the 
angle is 16, but from this a very short side of 17,000 feet only is concluded, 
as part of a longer side of 58,000, from which the series was te continue, 
The reason of requiring this small side, (the distance of the 12th and 13th 
stations), was an inability to distinguish the 13th station from the 10th. 
I was therefore obliged to make a quadrilateral of the 10th, 11th, 12th and 
13th, The,distance of the 11thand 13th is checked by 2 other quadri- 
laterals, in which other stations .were substituted for the 12th. I have 
aumbered these in the order. of the triangles. This method of deducing 
a side, from the known angles and all the sides, but one ‘or two, of a 4, 3; 
or 6, sided figure is very convenient, and I think equally satisfactory, as 
the more direct one of a triangle. I have therefpre not hesitated to employ 


it, as in the figures marked 23, 26, 28, 31, 33. 


6. Wear follows consists of, —first, a detail of the angles observed at 
each station with an account of the stations, and the reductions to the 
centre where required. ‘To this, I have subjoined a table of the angles 
reduced and arranged in triangles or quadrilaterals, with all the logarithms, 
necessary for their verification. Jt would appear to be affecting an accu- 
racy, of which operations (conducted with such limited means as ours), 
are not susceptible, to have used more than 6 figures of logarithms. In 
fact on an angle of 60, an error of 7 would produce an alteration of 8, 
in the 6th figures of the sine. And ona line of 21,000 feet, the error 
of two feet, which I suppose possible, might alter the logarithm 4 in the 
5th place. So that 6 figures appear to be more than sufficient. ‘The 
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‘known sides of the triangles are always on the third or last line. The 
heading of the columns is sufficiently intelligible. Some triangles are 
resolved by cosines, for instance, when 2 sides and 3 angles are given, 
those angles being very acute, that is less than 30. In resolving 4 sided 
figures, the general method that has been followed is to draw parallels 
to the 2 unknown sides—by which means 2 triangles are obtained, 
in which all 3 angles are given, and one side. In resolving a 5 or 6 
sided figure I have preferred, letting fall perpendiculars, from each of 
the angular points on the unknown side, and calculating the several sides: 
or pieces, intercepted by these perpendiculars. But from the paper itself 
it will be sufficiently clear, how each result is obtained, and from the 


full detail that is given, it will be an easy task to detect any mistakes 
that may have been made. | 
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Detail of the Angles of the Triangulation founded on the measured Base. 


In the following there has been no selection nor rejection, but where 
fit was quite evident, that the wrong object had been bisected. There 
are three columns, one for the various readings on the same point of the 
limb, the other for the various means of these, and a third for the true 


or correct angle. 


| 


eee 


ist Station, Southern Extremity of the Base. 


Mean or correct 


Readings on same walie) oF Wie 


Readings on dif- 


)Southern extremity of the baseand <ephyrHall,| 71 37 an 
Sik 3:7 


| 5612 


37°5 71 37 42°38 
; 35.3 


point of Limb. | ferent point. nels 
aaa peal RL ONG tlie eA | Ovo Seay 
eg staff, Neweld,errcurceceovcececneces 98: 26 48-7 98 WAS) 30°T 
38°8 
42°5 98 26 43:3 
22°5 
30 
20 
37°5 
22-5). fF 265 
¥1-2 11:2 
45'6 45°6 
26°38 26.8 
alFlag staff and Sephyr Hall, ..ccewececves.-| 22 40 55°5 22 40 51:9 
45 
"4 ; 52:5 22 40 41:0 
Bl Zephyr Hall and Newada,...+.cccsersee-| 75 45 18°8 75 45 31% 
37°5 
212 | 
A7 25, 45 31:1 
2d Station, Newada. 
eI a SS Ee 
| 
I Base subtends,, .oecccccccs cress cceccces 49 oT 19°} 49 Qt 19°? AQ 91 14:0 
11:2 
11'8 11:5 
O57 | 
32°5 
11:4 
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2d Station Newada,—Continued. 


: Mean or c 
Readings on dif- aureet 


Readings on same 
. Uu 
ferent point. value of the 


point of Limb. Angle. 
oO | £0) ’ it fe) t rh 
“slNorthern extremity of the base and Nalepene 92 17 58°5 ; 22 18 05 
18 16:5 22 18 O7°5 
| 02.5 
oa Mita Béri and Nalapant,...ccscteceneees 74 03 46:2 74 03 abe 74 03 473 ° 


3d Station, Sephyr Hall. 


a a ee 


1/The base subtends,.....cescecece concatee| 50°49 58°7 50 49 56:8 
DO N25 
49:58:58 §0° 50 03 
50 49 47.7 
53°8 AQ 50:7 
50 50 00:0 
49 52 AD 56°3 
~ 2| Newada and southern extremity of the base,..| 32 36 36:3 32 36 40°6 ~ 
26°3 
41:2 32 36 34:6 
32 36 46:3 
42°5 32 36 44:4 
32 36 33'8 
AT5 
42:5 32 56 42:9 
3' Northern extromityof the base and Nulapani,| 96 43 20.0 96 43 183 
12°5 
16:2 96 43 16-2 
96 43 24.8 .} 
25:0 96 43 249 
| 96 43 13:8 
1 Newada and Natapant,. 0.05. epieleO.b« pele) £0000 55 4 180 09 57:2 
‘ ; 513 
56:2 180 09 54:2 | 
180 09 53:8 
10 01:3 | 180310000 | 
4th apration, Na gape 
1| Zephyr Halland northern extremity of Gene Dio. 37.5 . 57 51 406 
425 Taian 
39°9 57 51 40:0 
| AMZ 
2 Newada and northern extremity of the base,..,| :57'59 57-5 57 59 59:3 
62:5 
| 60°6 58 00 00:2 
| ; ad 57 59 58:5 
3| Newada and Mitha Béri,.cs+s00.0. | 58 OS 51:2 58 08 42:0 
43°83 
| 48:5 | 58 08 47:8 
! | Le | 
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4th Station, Malapan?,—Continued,. 


7 poppapigeraa? 
Readings on same| Readings on dif- Mean or co: rect 
value. of the 


‘peg of Limh ee Perret. 


met “s maoem Angle. 
oO 
a|nisiha, Béré and Didhili station,...........| 67 26 333 a G ole 2 Be arg 
37:5 
35:2 | 67 26 35:5 
| 28°3 
§)Didhilt and Masirana station,..+. « sess: 1 52 32 07°5 51 32 09-2 
: 06°5 
07 51. 32: 07-0 
LUD 
6) Mastrana station and Surkandd,.,..06se0.+| 47 53 20 47 53 21°83 
23'5 
20:2 47, 53) UW: 
22:5 
7 Tank and, Didhilé station,....e0.s+ees000 iy ei 66 44 40 
8 Tank and Bhadraj Din, ....-.- Sic cdintoe.ee 56 59 O41, 
es ajand Dudhilé station,.... ..+++..+-| 9 45 33:8 9 45 35°6 
37°5 
| 35°5 9 45 35:6 
10| Bhadraj and Mastrang@ station,... ...e.se) 61 17 41:3 3 61 17 42°6 
; 44 
49-5 61 17 42°6. 
11/Tank and Masérana station,..... aisrertionelne al | | 118 16 aT ae 
5th Station, Mitha Béri. 
[pe dhilé station and Nalapaniy..,ee2.ssee0s 65 23 44:0 65 23. 57:8 
65 24 12°5 | 
| 10-6 | 65 24 11:5 
2 Nalapant and acesee Tanase A7 47 37°13 47 47 43:2 
AT A7 37°5 
40:0 AT 47 38:3 
AT A7, 53°83 
6th Station, the Tank. 
1) Didhilt station and Nalapané,......+» wees 56. ac aa 59-4 56 03 01:0 
56 03 08:3 
02: 56:2 56 03 02°5 
2) Bhadraj and Nalapanz,........+.0s0ceee- 72°43 51:3 72 43 55: 
44 00:0 
3\Limh and Bhadraj Diy iit ...8 00 oleae 85 18 52:4 85 18 48-1 
i 43°8 
4:Bhadraj and Didhilt station, (Y from 2).....j 16 40 54°7 
5; Nalupant and Masétrana station,..........++ | 26 35 05:0 26 35 04-4 
03*7 26 35 044 
a Bhadraj and Masiranc SteatiGity stare dete feta e\o’<)- 46 08 49:7 
7|Nalapané and Timi, (2 from 3). He She. BS 158 O1 43°85 _ 
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212 


7th Station, Northern Extremity of the Base. 


Readings on same| Readings on dif- ‘ : ce of aa y Hse 
point of Limb. | ferent point. oe Hf) 
Or uee) be a SIE RN) 
aaa and Lephyr Hiail,. e 25 25 10 25 -25°03'8 
02°5 25 25 06°3 
25 25 07°5 
075 4 07°5 
25 24 53-7 
25 01:3 | 24 57°5 
3) Nalapand and Newel, . 2020+ 000+20>0 008 99 42 00 99 49 02:3 
41 588 99 41 59°4 
99 42 148 | | 
A2 13-7 A2 143 
99 41 A7-5 | 
58°3 41 53:2 
3) Zephyr Hall and S. extremity of the base, .. 6 29 18:7 Si: 106 23 12-9 
07-5 106 29 1 
6 29 21-3 
200 | 106 29 20-7 
6 29 058 
03:7 106 29 04:8 
4) Newada and southern extremity of the x DAS). 212 06:2 32 12 08:3 
11..57°5 32 12 O18 
2 12 14:0 
13°8 $2 12 13-9 
2 12 12:0 | 
. 06-2 32 12 O94 
Cree ee Santana SSS 
8th Station, Timli. 
ifrank and Bhadraj Ding voo+ sessccee coe} 41 25 He 4) 25 46-3 
4 
54 41 25 47-7 
41 25 46:0 
2\Tank and Bairdt flag staff, ..0.e00esee000:| 63 21 55 61 21 54:3 
52°5 61 21 53.7 
61 21 55 
al and Bhadraj-Jaunsar,.sce coosesece| 66 19 08-7 66 19 056 
02°5 
4'Tank and Surkanda, ee | 18 28 27°5 18 28 30°5 
33°5 
§ Bhadroj Din and C’handpiir,..¢+2.00220e00¢| 68 52 49°5 68 52 44:9 
45 68 52 47:3 
A2°6 
él Bairat flag staff and C’ taken cooccccccos! 48 56 39°5 48 56 36-0 
| : 375 | 48 56 38-5 
eae | 
12 Bair al fort and Bhadraj Diin,......0.2 2000! 2-1 19 56 07-5 
ae handpir and Surkanddy sess sscerceuce ay | 91 50 07 | 91 50 008 
49 545 | 
© §| Candi and Chir’, ©0 ©80CCEH OOHE OC BE Dera 14 08 20:5 14 O08 26:5 14 08 34:5 
| 325 | 42:5 | 
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Sth Station Timli,—Continued. 


A SS ee 


| Readings on same| Readings on’ dif- ee ie 
t 
; : point of Limb. | ferent point. | Ang Te 
9 TY "i 
9|Surkanda and Chiiy,.... .. .2.- e idtdicld’e ys | 105 58 27°5 105 28 27°5 | 105 58 32: 3 
Read: 
10| Chit and Bairdt flag staff, ..... 0 .+0++00-| 63 05 00 63 05 00 
00 
11| Bhadraj-Jaunsur and B. F.S. ...4 csc eeee yi | 4 57 09:9 
CS A ca ae AE lA I I SN ted hl 
9th or Mustrana Station. 
1| Nalapané and Surkanda,..o0 cesevsseeceee| 92 03 25 92 03 25:3 
: sas 24:3 
26°5 
2) Nalapant and Didhilé station,.... .++ «s.+.| 77 57 40 77 57 36:3 
32'5 
3|Nalapant and Bhadraj-Jounpir, ...-..00+.| 119 13 26 119 13 26 
4| Nalapani and tank, ............- Caneel aor OsrOG;2 35 03 06:2 
5| Didhilé station and Bhadraj-Jounpir, .......| 41 15 39°38 Alt 15 39:8 
6| Bhadraj-Jounpir and tank, ...... Ma civic del. (OF. 107 19:8 84 10 198 


10th Station, Surkanda. 


1| Nalapani and Masérana stationy....cccecosee| 40 03 138 40 03 26°) 
| 17°5 40 03 15:6 
40 03 33°5 
418 
31 40 03 35°4 
40 03 25°5 
29 40 03 27:3 


11th Station, Bhadraj-Jounpir. 


1| Bhadraj Din and Mastrana station, ......-| 93 37 $3 93 37 33:8 
2, Bhadrg Din and Bairaé flag stafj.0¢0.ec0+-] 61 14 sa 61 14 55:3 
3| Bhadraj Din and Bairds Math, .o.00000¢++| 67 26 a8 | | 67 26 57°5 

et station and Bairat flag staff,. -.| 154-52 275 154 52 29 

ae flag staff and Bhadraj Dumold station, 59 39 ue 59 39 14 


a 


12th Didhilé Station. 


a)Mitha Bérvi and Nalapani,......+2. see2--| 47 10 47°65 47 10 50°6 
53-7 
9! Mitha Béri and tank, : senisicteiene 9 57 26-3 9 57 26:3 
3) Nalapani and Bhadraj Din, eoee veers co0e{ 138 24 45 138 24 50:3 
55 138 24 50 
138 24 53°7 


47°5 138 24 506 
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12th Dudhilé' Station, —Continued. 


a 
Mean or correct 


feedings een Rrecnst on ae walle ohn mee 
point of welds , Seren point. Angle. 
Re! OTC Ur Nt ON a ON ee ut 
4) Nalapané and tank, .. ...20 eces oe se ceee| 57 08 088 57 08 17°83 
12°5 57 08 10:6 
| 25:0 
5| Nalapant and Masirana station, .. +» s.e«-{ 5029 O12 | 50 28 57:4 
6| Mastrana station and Biadraj Diin,.-. «e+-| 171 06 20 | 171 06 12:0 
12°6 | 
7\Tank and Bhadraj Duin, ...ccccvecescoees| 81 16 38-7 81 16 35 
A}:2\"|- “81 16) 40:0 
81 16 30:0 
13th Station, Bhadraj Dun. 
3 2 
1 Nalapané and Didhilé station, ......se006: 31 50 17°5 $i 50 21°3 
25 
2 Nalapani and Bhadraj-Jounpiis, ...00+2+2-+| 85 49 512 85 49 52 
"ae 53:1 
3) Nalapant and tank, ....... ele Wisievcureeascere-si On HE NOLS 50 11 51°3 
A) Limté.and C’handpir, .. 0s 0s wec/nssseceet 69 54 34:3 69 54 359 
37-5 
5|Timli and Bairdt flag stati, ,. 220. eeeceeee+]| 109 O7 51°3 109 07 49:4 
A7'5 
6| Timlt and Bairat Math, .¥o00...cvcceecce+| 104 25 58'S 104 25 57:2 
55°6 
7| Bhadraj old station.and C’handptir,......+..| 31 34 49°3 | 31 34 49-3 
8|Bhadra old station and. Bairdt tlag staff,....| 70 48 06:3 70 48 06:3 
9| Bhadraj-Jounsar and Bairat flag staff, ...... 28.35. 57:5 | 28 36 03:2 
36 088 
10| Bairdt Math and Bhadraj-Jounpur,.......- 66 16 12°5 66 16 14:8 
17:2 
11| Bairat flag staff and Bhadraj-Jounpuy, .. 61 34 20 61 34 18-5 
16:9 
12| Bhadraj-Jounpir and Didhilé station,. ....} 53 59 33°7 | | 53 59 31-2 
28'7 
13|Tank and Timli, -. 2. ete. os Valeioielepeersteldnnt Dor O, las 53 16 11:2 
14'Tank and Bhadraj-Jounsar,., 0.646 os ee eee 133 47 52:4 133 47 52:4 
15|Tank and Bhadraj-Jounpir, ......... Sheleers 136 O1 44-4 136 O1 44-4 
16| Diidhilé station and tank,.........+ befits ‘eliav slots 82 02 16:3 82 02 16:3 


14th Station, Bhadraj-Jounsar. 


nS 


1| Bairaé flag staff and Bhadray Din new station) 76 20 17-5. | 76 20 20 
22°5 

2) Bairdt flag staff and Timli, ... 0. .see seeees| 150 54 463 150 54 51-3 
56°3 

3) Bhadraj Dun new station and Timl,. ....0..| 74 34 28°8 74 34 31:3 
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15th Station, Bazraé Fort. 


Mean or correct 


Readings onsame| Readin $ on dif-\ i 
& § if vaiue of the 


| 


ue eae Limb. | ferent poe Magi 
Ridius dy ek ae Hip ai Oe Pawo RT Ot an 
1) Bhadroj-Jounpir and Bhadraj new station,..| 57 10 88 57 10 107 
12°5 
2| Bhadraj-Jounpir and Bhadraj old station, ..|. 59 11 33:8 59 11 33-8 
3) Bhadraj-Jounpir and Timli, ..2 2000+ v0 | 108 66 01:3 | 108 06 
15 
4| Bhadraj-Jounpur and Surkanda, ...+ «e++..{ 6 03 17°5 6 03.225 
27°5 
5| Bhadraj new station and Bhadra old station,| 2 01 23-8 2 O01 23:8 
6| Bhedraj new station and Bhadraj-Jounsar,..\| 75 02 16°3 75 02 12°5 
03°8 
4\ Bhadraj new station and Timli, ..... 2.0} 50 55 51°3 | 50 55 53'S 
56°3 
8| Bhadray old station and Surkanda,.....-.+.|. 53 08 16:3 | 53 08 163 
9) Bhadraj-Jounsar and Timli, o+00+ sesssesee| 24 06 25 24 06 13°7 
12°5 
Oi C’handpur and Timli, ....2 oscoscesseccess| F5 22 269 75 22 22:7 
| 18°5 
Ce aaa! and Surkanda,...- esssswosesse-| 177 25 10°7 177 25 08:3 
06 
| 16th Station, Bairat Math. 
fe oe TATE alg ET oa 
3! Bhartraj-Jounptr & Bhadraj Din new station,| 46 17 30 | | 46.17 23:7 
| | 26.2 
15 
2) Bhadraj-Jounpir and C’handpiir,....+++++- | 175 21 16.5 | T7521 233s 
30 
3| Bhadraj Din new station and C’handpir, ...| 129 03 57.4 | 129 04 04:4 
2—1 04 11.3 


17th Station, Chandpur. 


1) Buirdé vight corner aud Vimli, ...........06+| 55 42 42°5 55 42 425 

2|Bairat Mathand Timli,........... Heike OSL St. 5825 58 37 58:8 

3| Bhadraj Din new station and Timii,........ 41 13 30 41 13 30 
{acne 
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Account of the Stations, at which the foregoing Angles were observed, 


and details necessary for their reduction to the centre of the Station. 


‘THE greatest part of these stations are either on rising grounds or on 
the summits of peaks, Indeed there are but four out of 17, which are on 
the low grounds. The signals used were, in the Dim, and where other 
objects did not offer, pyramidal frames of wood covered with cloth. These 
when projected on a dark ground, are very distinguishable, and can on 
account of the sharpness of their summits he intersected, with the greatest 
nicety. Their axis were set truly perpendicular by means of a plummet 
and wedges driven underneath them. This plummet was also made to 
coincide with the centre of the,station, and the signal then fixed by driving 
in- strong pickets to which it was lashed. For two stations, ‘the northern 
and southern extremities of the base, a flag staff was used and after conclu- 
ding the angles in the Din, this flag staff was erected at the connecting 
station in the Dun, in order that it might be more distinguishable from the 
mountains. ‘The other objects observed were various as will be seen in the ' 
following account of the stations. I shall give also the reduction of the 


observed angles, to the true, as referred to the centres of the several stations. 


Ist Station, Southern Extremity of Base. 
A Larce picket was driven in to mark this station, The signal was 
placed immediately over it as also the circle in oberving. ‘There are 


therefore no reductions to be made, 
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2d Station, Newada. 
Tue same as the first station, it is about 100 feet west or north-west. | 
of the Math or Hindi temple, near the yillage of that name, four miles 


south-east of Déhra. 


3a Station, Zephyr Hall. 
Tur same as the two preceding. It is near the north-west corner of 
Captain Youne’s Bungalow, on the Nalapant hill, distinguished by the 


above name. 


Ath Station, Nalapant. 

: Tris is the site of the fort of that name, before which General 
Gitiespir fell. The station is marked by a large picket (Plate 3, 
fig. 1). In observing, the circle was placed accurately over it. The 
signal was also adjusted to it, but it happened that when observing at the 
Didhilé station, the pyramidal frame having been blown down, I was 
compelled to take the angle on a tree close to which the signal had been 
placed. It is a well defined object, and its stem is short and straight. 
The distance of the station from it was determined to great nicety, by observ- 
ing ihe angle between them from Zephyr Hail, distant only one mile. 

This angle was, 0 16 25 
The angle at thenorth P. signal was, 96 45 


3d Angle, 82 58.35 Sine Ar. Co. 0 003 28 
Feet. 


Log.distance of signals, == 5485 3 739 16° 
Sine, 16 25 7 679 O1 


( Fect. : 
Distance of centre of station, from centre of tree, 264 == |] 421 45 


aS 


78 AN ACCOUNT OF THE 


Now at the centre of station, the angle between the tree, and the Dud- 
Julé signal was 137 50 the tree being io right of the latter. ‘The distance 
of the signals is 53,064 feet. The reduction will then be; 

Log. 53,064 Ar. Co. 5:2752 
Sine, 137-50 9-8269 
Log. 26:4 1-4214 
Sine, 1 Ar. Co.'5:3145 


Correction in seconds, 63:9 18380 additive in Asimuth,. 


5th Station, Mitha Béré. 

Marken by a picket as usual. No reductions. It is about three fur- 
longs S. E. of the village of that name, and not far off the road to 
Déhra from Sahinspir. 

6th Station, the Tank. 

Tuts station is on the road from Sahinspir to Déhra. There is a tank 
surrounded by high banks, on the southern of which are several small white 
buildings erected, to commemorate Satis that have taken place. It is the 
eastern of these that marks the station. ‘The place of observation is marked 
by a picket of the usual size. _ From Nalapané the proper object was not 


visible, being hid by a tree, I was therefore obliged to intersect another of 


these buildings, the distance of which I carefully determined. A plan of 
the station, shewing the relative position of the three points is given 


plate 3, fig. 2. 


Tue distance of the western Satf, from the picket as measured by a 


brass chain was found to be 68:1 feet, and of the eastern 7:3 feet. 
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ed 


The angle which the former made with Nalapané was found to be 155 
15, thelatter being to theright. The eastern was to the right of Nalapané, 
again 56 12. With these data, and the following distances we obtain 
the reductions. 


Reductions to Centre, Distance 6°1 Feet, Longitude 90°7853. 


| Distance | Angle — be- Reducticn | 
Stations. rom centre| Logarithm. \tween stati-| Sines. in | 
| of station. Jons & centre.) Azimuth, 
ar a ie i Nr a hise, HORE, APRS RUN ITE SS pany ON Az. 
Nalapanity 0.0.2 s2cccecsvasdee | 53°720 | 47301 56 12 L. | 9:9196 | 19:4.— 
Dahil station, Woe res ieee eee 58807 "7694 112 15 L. 9:9664 19-7 — 
EBLUL EI OLIN =i) 5's cue.0's xisieis ays 2) e\« 53°689 "7685 128 56 L. 9:8909 16:7 — 
LT OI eS ee ee ar a 71°086 °8518 | 21414 1. 9°7502 | 9-9 +. 
MG St7 ANG G) cices \s cles ga eis 0s one 82-316 *9155 82 47 L. 9:9965 15:2 — 


Tue reduction of the other Saito the picket may he found thus: 
Log. Ar. Co. 53:720  5°2699 
Sine, 155:15 96219 


Log. 169. 22979 
53144 


271-7 2-4341 
4 31-7 add reduction to other Satz, 
19-4 sum is 4 SLT. Which is the angle subtended by the two Satis, 


at Nalapané. 


7th Station, Northern Extremity of Base. 
Marxep with a large picket as usual. It is on the edge of the Ris- 


panna Nala, about 400 yards north of the village of Dalanwala. No 


reductions. 
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8th Station, Timl. ' 
‘Turs station is about one mile or a little more S. W. of the village of 
that name, on a rising ground, a large picket as usual marks the spot. 


No reductions. 


9ik or Masirana Station. 

‘Tris station is on a peak of the range which hounds the Din to the 
north, shutting in the Aglar, one of the feeders of the Jumna. The point 
obsetved was a small pyramid of trees which had been formerly erected. 
¥ rom Nalapant, however this point was not observed, but a pillar that 
had’ been built on the occasion of a former visit, ‘The stand of the circle 
was placed exactly under the summit of the pyramid. ‘The distance of 

the pillar observed at Nalapané was 2.3 feet, anid the angle which it form- 
ed with Nalapant was 159, the latter being to the left. This gives with 
the distance, 41°8387 feet, the reduction is == 4-1—additive in Agimutit. 
(Plate 3. fig. 3). 


16th Station, Surkanda. | 
Tuts is one of the stations of the great triangulation, and it was fer 
the determination of the distance of this and the Chandpir station, that 
this triangulation was instituted. The point observed is the centre of a 
small Math or Hindi temple. The place of observation is a stone pillar, 
which is 14 feet from the centre of the building. The centre forms an 
angle with Nalapané of 90, beme to the left, and consequently with the 


Mastrana station an angle of 130, Wath these and the distances, the 
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reductions to the centre are found'to be 44-7, for Nalapané Gm Azimuth +), 
and for the Masirana station 45°9 Cin Azimuth ).. (Plate 3. fig. 4). 


Lith Station, Bhadraj-Jounpiir. 

Tuts station is on 2 mountain of Jounpir, situated between the Aglar 
and the Jumna, a wooden temple with conical roof on the summit was the 
point observed, but the place of cbservation was on a stone pillar 9°5 feet 
from its centre. ‘The angles which it formed with the different points 


intersected and their distances, as well as the reductions are given in the 


following table. 
Reductions to Centre, Distance 9°5 Feet. 
Distence Angle . be- | Reduction | 
Stations. 3 from centre} Logarithm. \tween stati-| Sines. a’ 
of station.  lons & centre.' Azimuth, 
| q > Feet. oO a 40 
Masirana station, ccoccssceesee-e- 43:966'4 | 51 30 L. | | 34:9 — | 
igang A sta aek areas ela. 37-218 |. 42 07 R. 35:3 4 
notiits TOinks Sap BOneesooI noes Ot » 38°946 | 103 22 R. 43:9 + | 
Aire ANGI os oie e'> « viebyeiennsetyeile AT IAL |, 109 34 R. 39:9 + 


12th or Diidhilé Station. 


Tus station is on a peak of the range to which Bhadraj, Mastrana 


and Surkanda stations belong. ‘The point observed was a pillar which 


had been previously erected, and it was on this that the circle was placed 


in observing, ‘There are therefore no reductions. 


13th Station, Bhadraj. 
Tis station is on the eastern summit of a well known peak. The 


circle was placed on the pillar which was the point observed from the other 


_ stations, consequently there are noreductions. ‘To distinguish it from the 
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station of the great triangulation which is on the western summit, I have 
called it the new station, and the other the old, their distance which will be 


useful was well determined from Bairdt, and from Bhadraj-Jounsar. 


14th Station, Bhadraj-Jounsar. 

Tes. station is on the ascent to Bairdt fort from Kalsi. ‘The place 
ef observation isa apillar built in the centre of a platform of loose. stones. 
The points intersected. from other stations were ihe extrem corners of this 
platform. The plan (fig. 5) of the station will shew how the reductions 


are obtained. 


‘Tae corner observed at Timli is the 8. E. one; it is 9°6 feet from the 
pillar, from which place it forms an angle of 103 38. These data with 
the distance 90,456, gives the reduction at Trmlt 2 1-4-4. in Azimuth. From 
Bhadraj, two different corners were observed at different times. The first 
time the S. KE. or middle one as it thence appeared. The angle which 
this forms with Bkadra) was found to be 99 04, which with the distance of 
Bhadraj 38,607, and that of the corner from the pillar 9-6 feet, gives the 
reduction at Bhadraj 25-0— in Azimuth. ‘Phe second time the extreme 
corners were observed, which gives the place of the centre.or middie point, 
Now from the diagram it may be seen that this point as viewed from 
Bhadraj, falls to right of the pillar ‘6 feet, which at that distance subtends. 


3:1 the reduction, in Asimuth it is — . 


15th Station, Bairdt Fort. 
‘THis is ae one of the points of the great tnangulation. The station is 


however different in the two triangulations, in the small one it is thesouth cor- 
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ner of the outer fort, in the large one, it is a pillar within the inner fort, the 
distance between these points has been determined accurately, being neces- 
sary for thesolution of some of the great triangles. ‘The figure (fig. 6) will 


shew the relative positions, aad distances of the several points. 


THE point observed was a flag staff at the corner of the bastion, but the 
circle could not be set up exactly in this point. It, was placed on a pillar 
9-1 feet from it, which formed an angle of 93 25 with Bhadraj, the laiter 
being to the right; with these data, and the distances, the following reduc- 
tions may be calculated. 


Reductions te Centre, Distance 7°6 Keet. 


Distance 0 Angle be= 
Stations. from centre a a DB \tween stati-|. Sines. 
Se of stations. Og arithIne | ons & centre. 
Feet. Berenice 
Bhadraj-Jounpiir,.osececececcess+| 38°946 5:4038 33 45 L. 97447 
Bhadraj Din new StAbLOM sec). creeisn:s 38:329° {| °A108 93 25.R. 25992 
Bhadraj Din old station,.........| 33:380 | 4159 | 25 96R. 6329 | 
Dante en a a: Sislshiensie Getoeein ell LORD LO. tut 4:9683 7420 R. °9835 
Surkanda,.. SHOU COMO OA Bhoe Cady rere er) 8946 | 2743 L. | “667.5 
Bhadraj-Sounsar,........ Sereda a ale 19:131 57183 | 9828 R. 1 +9952 
Chandpir, AS CIN ORD BO So te BEGG 98°212 50078 -}. 149 42 R. 2 37Q29 


16th Station, Bairdt Math or Silgiér Stockade. 
Tar point observed was the centwe of a small Math or temple about 
one mile from. the fort, the following reductions are calculated. 


Reductions to Centre. 


Distance | 4. Co, 0 of Angle be- Reduction | 
Stations. Srom centre | Foo mish, (ee statt- Sines. in 
of stations. | ~ ? “tons & centre. Azimuth. 
Feet. oni f ry | 
Badr j= Jounpurs oo veins oa o's v'e's 47-141 5:3266 | 177 38R. 8°6159 14 + 
Bhadraj Diiny.. ss... Pea oie, 47-559 -3223 | 136051,] 9:8411 | 23:8 — | 
OH TGP VIG PARC AERO O CDI Cea 9O:11h 3 0452 Z 9°0S59 02-2. — 
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17th Station, Chandpir Peak. 

Tris like Bhadraj, Surkanda, Bairat, is one of the stations of the great 
triangulation. It is a lofty mountain being elevated above Sehdranpur 
7948 feet. The object observed was the centre of a stone temple. ‘The 
distance and the relative situation of this building, and the pillar on which 
the circle was placed, are shewn in the figure. With the data these con- 
tained, and the distances, the following reductions are calculated. 


Reductions to Centre, Distance 44 Feet. 


a a 


Distance - Angie be- Reduction 
: Stations. Jrom centre Pues BK tween stuti- Sines. in 

of stations. SOO”™ ons & centres| Azimuth. 

| Feet. 1, i n 
| zines, Leelee Wersve rae eleiokeletaisteiatave. ste 126013 43996 159.00 L. 9°5543 253 — 
| Bhadraj Din cbac ested ens obs s 125°164 9025 | 15946R. 5389 |. 25:7 
Bairdt,. es... os Teac eaten 98-212 50078 | 14517R. "7555 | 526 + 
Silerir Stockade,...++0++ e+. poe 90-111 | 0452 | 13721R. “8309 | 68-2 + 
Siteandage iW i... Odie bea aine ne | 225-606 46467 | 146 45R. ‘7390 | 22:0 4+ 


From every station but Bairdt this point was observed, but from that 
place it could not be clearly seen, being in a great measure hid by another 
building, which is shewn in the plan, Cfig. 7). The distance between their 
centre measured on a perpendicular to the direction of the Bairdt station 
is 5:3 feet. ‘This subtends at the distance of 98,212 feet an angle 10:8, and 
this is the value of the reduction in Azimuth. It is + the true centre 


being ‘to the right of the other as seen from Bairdt. 
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Tue preceding determinations may be so arranged as to draw) from 
them a. very satisfactory mean value for the height of any one of tHe moun- 
tain stations (the Chi) above that in the plains, Belvilte : : those that are 
“nearest to each other, being supposed most correct as free from the uncer- 
tainty of refraction, and having larger: ange gles of elevat ation, and depression, 


{ 


answering to equa! differences of level. 


| : iS } H : Feet, 
Thus,  Bairdi is above Bhadraj, - Reba iedscera nic | OG 


Chandpir above Ditto, Ellie olere Mb idiec@he sie LOGS 


Siviencnatc kena 973 
By direct caltulations, derarereeembersramrs 953 


Mean ». 963 


Again, Surkanda is above Bhedre ate se iepes «B's a ‘ 1,772 
Bawdt above ditto,:.. iver te abeereee 89 


Surkanda above Bairdt,. cvsseccvcecvecee 1,683. 


By direct calcoulation,....cececrevsecseeee: 1,677 
_ Mean, 1,877 


Chandpur above Bairat, :..60cnseecceeor0. 1963 
Pd ee Se 
if f i 4 i a 


Surkanda above eae. : . niinisees a La 714 (2 Results). 
By direct calculation,., be wba cee os a) ae eee a 761 ‘en Result). 


Ceioerene) 


es —---Meani 710 | 


Himavayva Mountars., 


Chir above Chandpur, ....... 35128 
handpur above Bairdt,......- 963° 

Chir above Jytel,.......05... 6,833- 

Jytek below Bhadraj, ....... 2,658° 


Bhadra; below Barrat,... 0... 89 


By direct calculation; 


Mean, 


Chandpur above Belville,.... 7,550 
Chir above Chandpur, .... 3,198 
Barat above Belville,....... 6,549 
Chir, above Bairdty....++02.- 4,090 
Bhadraj above Belviile,.... 6,419 
Chir above. Bairat,,.......- 4,090. 
Bairat above Bhadrd,...... 89 
Surkanda above Belville,.... 8,326 
Ditto above Chandpur,...... 710 
Chix above Ditto,......++,.. 3,198- 


By direet calculation, 


Mean of.5'values, 
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Chur above Baird, 


4,091 


45086 
4,092 


4,090 


Otiur above Belville. 


10,678. 


10,635 


10,589: 


10,744 
10,731 
10,676: 


ol 


J 
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Tuis then may be taken as the probable height of the Chir station 
above Belville. To which adding* 1013 feet for the height of the latter, 
above the sea as determined from barometrical calculation, we get finally 
for the height of the Chir station above the sea 11,689 feet. From this 
the following mean values may be fixed by applying the several mean dif- 
ferences of level before found. 


Feet. 


Chi# station above the sea,.....s.sseeseess H,689 


Barty once s ccaue vies ei rlese ignign eee eens 7,599 
BRGEELG solsis Gov ints PEs, sto osny lee ayeetve ciate iain WG DEO 
Spread an ia.) ee x ece Sag shia ls an Nie nal osini Oe eee 


HK COAT IONEG aris sig eis tiara tralglcleiaie a esree tele e | Lep0 SO 
WeRAIAT I occ os ces Oe Oe hate cote as aera oue 
Tifficl be ug sha lnscecwab ease unos ae alan dba 


i) 


CRANGD PUT: iis a «8 stejoie gastos le love so sonieieq sasigue as 8,261 


Tne refractions it appears are greater: where one of the stations is in 


the plains. 


Thus, Belville-Chur gives. ts 

10.44 

TSG AE, «vos nanacevaben: 2X? 

11.29 

SUBKANAG, 0,0, 006.a oh 
op WN 10.99 

1B] UICL 07 RAGGA liga ls 

: 11.78 

CHONG PUM 56 «ial ee 
Lé 

Mean; 1. 

1.49 


* Vour first calculations gave but 353 feet for this-height, ‘but the .observations were much Jess 
complete than those subsequently made as described below. It has therefore been necessary to 
cancel the first list of results, and to substitute a new one in which the difference of .160 feet has 
been added to the elevations fermerly inserted, and a-number of additional observations have been 


appended. 
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Woaizez for-neights varying from 7,000 to 14,000 we have, 
: Surkanda-Bhadrdj;... 6s. 6... 2 
BORG lee wee) the 
Chand nits !)6 aie e8_ 2 
Uchaliveta. oe 
Chandra Budaii,. sts 
Chi Bait). 00660 28 oa) 9S 
see pyle gpd as 
Wharté fort,...... 1 
Bairat-Chandpur,.....+.. —_ 
Bhat? & BS 
Kédar Kania... i 


Uchalari,.. Ai OP ERS 


- Chandpur-Bhadré Deore leis oes 
Mean, _!_ 


Now although from the elevations of the snowy peaks being far beyond 
14,000 feet, we might safely take a much smaller ratio than + yet to be 
within the mark, we will content hak with that quantity. The ex- 
ee difference in the coefficent, i is, to, that is nearly as 2 to 1. Suppos- 
ing an arc of 60, this will be A 6 or r 3, leaving a doubt of 3, and this 
generally on angles of 3 or 7 = of the height, that i is Of 10,000 feet — 170 feet. 
And it must be recollected that this i is taking not a fair view of the question, 


but an exceedingly unfavorable one, for it might be safely asserted that in 
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no:case is the refraction in viewing a snowy peak from an: elevation of, 


7,000 feet, so great as i of the arc, while the distance also is never 60. 


Te following table, contains. all. the elements of the calculation: of the: 
elevations of the snowy peaks. The formulas H = D.tang. CE + 7} — 
+3) where H, means the height, D the distance in feet, ? the angle subten- 
ded between the verticals of the two places,.and HE’ the: observed: altitude. 


In finding } allowance has been always.made for the figure of the earth by 
using table 3 of the appendix.. 


Accompanyine there is given-a- catalogue of latitudes and longitudes of ” 
all the positions that are trigonometrically determined, with the elevations: 
of as many as have yet been fixed:. The formula.used.is sufficiently ex-. 
plained in the appendix.. It only remains to.say;.that the latitude of Bel-- 
qille has been assumed as that likely to be nearest the truth, being deter-. 
mined from a greater number of observations, and. under more favorable - 


circumstances.. 


Tue Azimuth of the Chir station from Belville, was determined, by.a 
mamber of double elongations of the pole star, made by both observers, with 
tine oe to be 3 95 05 W. of N.. Azimuths. were also observed from, 
the Chir, from Sur anda, Bairat, Uchaléré and Kédar-Kdnta. The 
several differences of Azimuth being calculated iby the formula, and tables 
given in the appendix, and applied to these, the differences are. in no case 
found to exceed what may be fairly attributable to observation, that is to. 


say, they never exceed a - Bat as all, except the Azimuth from Bairdt, were 
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ebserved with the theodolite and deduced from comparisons with the. sin, 
(a method not capable of the same precision as that of clongations, it 
was thought more correct to confine ourselves to the original Azimuth from | 
Gelville, determined in so much more satisfactory a manner. The others 
indeed were principally ebserved as checks, and to be an assurance against 


the intrusion. of any errors, not properly. belonging to the subject. . 


Saar 


Barometrical Observations.to determine the Height of the Station near 


Saharanpir, above the level.of the Sea. 


Tuis important point it is hoped is satisfactorily settled fromthe eigh- 
teen corresponding barometrical observations made at Saharanpir and: 
Calcutta, for that express —:purpose, with. correct mountain. barometers, in - 
which the-level of the mercury im the cistern can always be adjusted. . As 
for want of the verification of the zero -of their scales, the observations. 
usually made in Calcutta for meteorological purposes, are’ not sufficiently 
correct, to use as correspondents where differences of height are desired: 
we rather chose, to determine the differences of height of Sakéranpir, and - 
the sea, from the assamed mean height at which the mercury is supposed 

by philosophers to stand: at the sea level, on-an average of the whole 

year, but to render that mode of comparison, perfectly correct, it would” 
be necessary, to. have the observations, taken..during twelve months at. 

Saharanpur ;- therefore, on» the -arrival’ ef a perfect mountain barometer” 


in Calcutta, an: actual cotemporancous comparison. was immediately insti- - 
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‘tuted, with a similar instrument at Sahéranpir as noted below. The 
result, (all corrections made) is that 1013 feet, is the height of Saharan tir 
above the sea. ‘Thus a more correct determination having been obtain- 
ed, since this part of the paper, went to the press, it is substituted for 
the former asswmed difference of level, and the present list is more accu- 
rate, and also contains more places, than the former, which will account 


for the circumstance, of several of the pages bearing the same number. 


ee 


ee aa 


— 


ae 


Surveyor General's House at Chow 
| ringhee, Calcutta, August 1821. 


Sahdranpiir Cantonment, August 1821. 


eS 


: Aa iba | : Maas 
8 S | o <2 8/8 8 Sas. Sultsas si 
3 aes gE lg sis s Remarks. Ss S208 8 Remarks. 
Sj 8 | § BERS 5 S583 

Se eee je ey 
| Inches. | ° “0 | Inches. om) 0 a 

7th) 4 P. M..28-654 \87° |88°5 air. 29.652} 87 | 85 |Cloudy. 
Sth| 8 A, M.| +732 183-7 [85-6 | Ditto. ; ‘712| 83 3 |Clear. 

104 . 730 185°7 190°3 | Ditto. | *720| 85 | 84 4Ditto. 

4 P. M.| -610/84-9 |85 0 |Cloudy. | °700| 85 | 84 |High wind, 
9th) 8 A.M.) -719|80-7 |78:1 | A little rsin. 645) 82 | 82 |Stormy. Ve 

10 -739 181-6 |79:0 |Cloudy and threatening. | ‘657| 83-| 82 |Ditto. 

12 "709185 7 (85 9|Fair, E.. breeze. ‘675| 85 | 84 |[resh breeze. 

4 P. M.|  -620/85-1 |86°6 | Ditto. °575| 85 | 84.|Ditto, with rain, 
10th|10 A.M.| -780|79-2 |78:0 |Clondy, thunder. *750| 84 3 |Cloudy, showers, 

112 775 76 6 Raining. | 685} 84 | 83 |Rajning, , 

4 P.M -680 |81:8185°6 |Fair, 628) 84 | 83 |fair. : 
ith}io A..M.| -779/83:1 185 3 | Raining heavily. . 815) 84 | 83 |Cloudy and close. 
12th!.1 P.M ‘723 |84°5 |84 5 jCloudy. 800; 84 | 83 |Ditto. 

4 ; °681|84 [84 Ditto. '*700! 84 | 83 
113th|12 | 663 180 8 |79-7 |Ditto. i| -800] 84 | 83 |Rain, close. 
4 P..M.1 +639179-4 |78:1 | Violent wind. | ‘700| 84.] 83° |Ditte. 
14th] 8 A.M.) -700173-9177-2 Light drizzie. ‘715! 82.| 81 |Fresh breeze, 
102 | -810180-0 179-2 | High wind, ditto. | ‘729| 82 | 81 Ditto, 
Mean, |2&-705 |82°5 |82'6 99 705° 84'|. 83 
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Appendix contaming Geodesic Calculations and Investigations of the For- 


mule, on which.they are founded.— With Tables... 


Y. Ir has been generally deemed sufficient to perform the calculations. 
required in a survey, according to the method called Mrrcator’s, rendered 
very expeditious by. means of the conformity, whicli:the scale of logarith-- 
mic tangents bears to Mercaror’s artificial table of cosecants of the- 
latitude.. In-navigation,. where the distance is measured on the Rhumb,. 
this method is strictly true,. but it cannot give the relation: between differ= 
ences of latitude, or longitude,.and the distances of places. Considering 
the earth:as.a sphere, it is evident that the shortest line between any two- 
points is the arc of a great circle;.and it is in this line that distances pro-- 
perly speaking should be taken.. In Geography, therefore, or Geodesie: 
this method is not allowable, where a certain degree of accuracy is aspired 
to; indeed. where-the distance is great,. the errors occasioned by it may be 


very considerable. 


2. 'To employ the common analogies of spherical trigonometry in 
these calculations, when they are numerous, as is the case of this survey,. 
would be a prodigious waste of time: it would involve too, meri petty. 
errors occasioned by the want of sufficient outoiss in: the tables, which: 
might by accumulation increase to something considerable, that would in 
all probability occasion mucli loss of time in fruitless endeavours to correct. | 
But supposing the contrary of all this were true, itis still to ke recollected, 
that the earth is not a sphere, but an irregular figure approaching 


so nearly to an ellipsoid, as to be safely considered as such in our finest 
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and most accurate calculation.* If then we can resort to a method of 
calculation, so true as to have regard to the deviation of the figure of the 
~ earth from the sphere, yet equally convenient and expeditious as though 
we had considered it to be a plane, we shall I conceive be justified in 
adopting it even though it may seem like affecting a degree of accuracy, of 
which the operations of such a survey are not susceptible. When there 
are two methods equally mtelligible and equally short, one of which is 
but an approximation and: the other strictly accurate, there can be but 
one opinion as to which should be chosen. In the one we cut off every 
source of error but that of observation, and if we can do this without a 
greater expence of time, it would seem like courting error to choose the other. 
But those who have attempted these operatious know how much will al- 
| ways ‘attach itself to. the work in the field, and how unnecessary it is to 
increase it by additions from other sources. The calculations of this sur- 
vey have therefore all been made on the supposition of the earth’s being 
an ellipsoid, and it is to be explained here what the nature is of the for- 


mulze on which they have been conducted. 


3. Tue first step is to determine the dirsensions of the earth and the 
degree of ellipticity, and this has. been done by means of Colonel Lais- 
ron’s formule, given in the [2th Volume of the Asiatic Researches. The 
Data which have been adopted are those generally allowed to be the most 


unexceptionable, as they, are the latest measurements, viz. the French 


— ——] 


' * “On peur toujours concevoir un ellipsoide, tangent a chaque point dela surface terrestres 
** and sur lequel les mesures Geodesiques, les longitudes et les latitudes, a partir dupoint de contin. 
s° sence dans unepetite etendue seraient les: mémes qu’a cette surface.’ La Peace. Mec. Cevesre, 
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degree,* as determined. by De Lamens and; Munai.... The Englisla by 
Colonel Monee. The. Swedish by, SWANBERG, and , OverrBoom, andthe 


Indian by | Colonel Lannion, ‘These Weis arranged to, form thregyresulig 


as ‘follows: | 4 voc banpeen Te Theres ownspeneltt hon ood tee barebieseo bart 
ye ee LS EY OO TO Bagh RAINES CURD RS VT he ROE AIS Rad ’ Pransverse Resa. cBllipticity. 
Indi tan degree » compar red with Sediah Pives, Kage be, od 003270 sat : 


Engli sh degt ee compared with Swedish ane iin. 00331E en 


French degree compared with Dilie-. . Bio. 003218. - btu 
oddly? lilt db ono owl’ bas Mean result, - 100326639 aan 


‘y Vir ITH this ee te hg ( Colonel Lamprow S for es the eh ae 


degree was calculated, substituting . each of. these A degrees in, the, equation,, 


This fumnished four results as. follows; siecatiey Selva or iike ae 
Reh ange Wetheae hie Ss 4 oh ORNS en aie leit od thio epee wore ge eA eae, 
3 b BTR ae! SLRS ve Pe RON : : eA Buk . ‘ih at ms A * Fa thoma. et Meese hey yp | 
ooh dhe Ensesh eeBree rn iiteaad AAP Ra bicegills am 
French, OH J eK) o 8 “rs ba eesg Sfx fj wae G sare vite 
TRAIN» «wie cinseds egies ole vue 56-5 
eee : : Swedish, Spee °° 9 88 2 hie 99 to Ye ye, cit ' 
ante 60460 resco cd 


’ 
PE PEO a | 


r Yi 


* Tur are fois which this Pena is Paeduged has been ; since , extended by. Messrs, Bror fad ‘ 
Anraco to is, having it’s middle point little differing fom the mean Wekrée” 45. AS’ ‘however Caps 
tain Honeson fixed on the ellipticity, which we were to.use previous to. seeing any. account of this. 
tieasurement, and as the difference which would arise from admitting it into the calculation would © 
have ucen very trifling, it was not thought necessary to loose. so much time as 2 revision of all our, 
work would have required, especially considering the little, effect iS small change i in the ellipticity. 
woald produce i in the results. 
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«Wari this mesh equatorial dearéé “ef60460 fathoms, and'the thea 
) ellipticity OF east =u), ‘the’ degrees of 1ddvede, ° and of the’ pétpéndicalar to 
“the tmeridiahs” were calcule ated by niéans- of Colonel” Linton’ S formule, 
for latinas 30! Bp ‘and 59, being’ the lindits of the ‘survey. “The tesults 
axé\ given ih tables’1) 2. Tables, gives ‘the difference of the degrees of 
latitude; and obliane degrees calculatéd from the’same Data bs y means of 
Mr. Daxey’s formule given in the 2d Volume, trigonometrical * survéy of 
England and W ales.* ‘These tables will be often referred to. | 
yo Jone 1 SHO JOLIGVAGS YISY & 9G 7 

As Wauen from given distances anid Azimutis we'are to. calculate differ= 
-encesof longitude and: latitudéyaiy’ attention’ to the® ‘real! figire ‘of the earth 
is required 206 avoid ébrisidcbabte! share! sag eviderit frum’ le manter in 
whieh lotieittides'and latiiwaes ‘Ue eekoned Ywhen however we are ‘bo cal- 
oulatethe dide$ahd a of triangles of comparatively ‘small extent, “it 
is” Pelctiait thts Ddisteedra of the deviation of the figure from a sphere can- 
not osdasiGn “any bho ‘Distances fnerciore on the ‘ellipsoid if they’ ‘be 
not too great, may b be detentiitied by supposing ‘them referred to a sphere. 
This iS an important distinction: and not to be forgotten. “The Fesolution i 
of ‘sinall’ spheri¢al triangles has "been madé equally simple, as th hose on hy 
plane} by the beautiful theorem of Lecenbae, in which he proves that b y 


a y 


deducting SoPthe Axcess OF" the ihre’ ‘spherical ang es above 180, from 


ike Sieigoleo od al Ot. (iSe4eS03h Heed wee i i 


ether iL 9 + eee z {j rap) ‘Of } a3 L393 Jail es A F 
2 Ture are shorter and more convenient formula ALOE however), which were not so 
familiar at the time as those used which are strictly corfect. |\ 0) 040" 


+ Ir has eas demonstrated by M. Lecenpne, that the difference between the spherical and 
sg angles in’ the largest triangles that occurred i in the French survey, does not amount to 
vo of a second. 
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each of them we obtain three angles, which are those of a plane triangle, 
having it’s sides respectively equal to those oi the original spherical trian- 
gie. The application of this rule is so simple as to require no explana- 
tien, all that is necessary being a table of the spherical excess as it-is 
called, which being very small in most cases, and proportional to the area 
of the triangle, may be determined sufficiently near a priori. This is given 
in table 4. | 


5. ALTHOUGH this theorem be a very convenient one, yel it is not by 
any means indispensible. It is easy to apply the common spherical ana- 
logies to small triangles, and this without any extension of the tables; by 
considering t < sines and tangents as referred to a radius whose length is. 
equal to that of the sphere, and expressed in the same measure as the sides of 
the triangle. The sines and tangents of small arcs, differ so little from the, 
arcs themselves, that it appears to be the most direct as well as the easiest 

way to find them by means of those differences. Thus the logarithmic 
sine, (BennycasTLz’s Trigonometry )=Log. arc — = sgt +a5r’ &e.) 
and Log. tang. = Log. are + = (+ ist 5r* &c.) The first 
terms of these series are sufficient for our purpose, and taking these 
it is evident that the difference of the tangent from the arc is double 
-the difference of the sine; that in the former case it is additive, in 
the latter subtractive. All that is necessary then, is to calculate ad sm Be 
being the radius of the earth, and = being the reciprocal of the logarith- 
mic modulus = 2°302581. Table 5, gives this correction for the proba- 


ble distances of the survey. For sines, half of it is to be subtracted from 
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the logarithm of the distance in feet; and for tangents itis to be added. By 
means of this table, the. caiculation of small spherical. triangles become 
as easy as plane ones, and this without any reference to the sperical excess, 


whicli is sometimes :troublesome. 


6. Tris now to be eonsidered what effect the figure of the earth will 
have on tlie determination of differences of latitude, lone and Azi-. 
muth. In the first place it ig very evident that the distance of ; aity point, 
from the meridian and perpendicular of. another, may be found without 
sensible ertor by considering the earth as a sphere (Art. 4). This then 
gives the latitude, of one end, of the perpendicular to the meridian; to 


find that of the other with the difference of longitude, and Asimuth i is 


| the second step. 


Let PC vepresent part: of Ahe-elliptic 
meridian, P being’ the pole and € thes centre 
of the earth... Let.4 B be the given. distance 
- from the. meridian being at right angles to P 
_ Bo. Tis required from. the latitude of: the 
| | . point..B, and the distance A B to determine 
first, the latitude of A: secondly, the difference of longitude or angle at P, 
and thirdly, the Azimuth of B from A. , 


Ar the point B draw the radius of curvature B E,* intersecting the 


z : wee 
ONS had 1 kus 


* If we-suppose the earth to-be-cut-at-any point by a plane perpendicular to the meridian, in 
that point the centre of curvature of this section, at the point. where it cuts the meridian, is. the 


point in which the direction of gravity or of the plumb line intersects the axis of the earths 
Prayrair’s Outlines of Natural Phil. p. 55. § 62. vol, 2d. 
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axisin'E. Join A &, also A B. With the radius B E find the value of the 
angle AE B. Phere are then given in the solid angle PE AB, the two 
plane angles AEB, BE P (Co-lat. B), and the inclination of their 
planes = 90 to find the third angle P EB, and the inclination of Ws 
plane with each of the others. But this is evidently that case of right 
angled triangles, in which the base and per] pendicular are aes to find the 


AS 


pypolenys and the angles. 


7. Iris however to be remarked that though the inclination of the 
planes PAGE; P BE be realty the difference of longitude of A B, yet 
the other results of the spherical analogy Hs not equally answer for the 
spheroid, F or the angle P EB A which is that found by spherical compu- 
tation, is not strictly speaking the Co-latitude of A. ‘The true Co-fatitude 
of this point is the angle formed by the vertical A D with the polar axis, 
that is the angle P DA. The difference of the two angles is D A E, and. 
this is the correction to be applied: in order to haye the true Co-latitude 
in the spheroid.* Likewise is it evident that the inclination of the planes 
PE A, ‘AEB is not the real Azimuth of ‘the point B trom A, this being 
determined by the angle which the vertical plane passing through A, forms 
with the meridian that is to say by the inclination of the planes 4 D B, 
PDA. Itis true, that each of these results may for all practical purposes 
be supposed the measure of the Co-latitade and Axmuth, but it was thought 


necessary to make this remark and to give an expression for the two cor- 


* Itis not to be supposed that this is the only effect which the spheroidal figure has on the 
difference of latitude. It has mach more) vie value of the angle A E B, depending altogethes 
on the degree of ellipticity. 
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rections, in.order to shew that ilie error’ is really too small to be worth 


attending to. 


8. urs then is the principle, on which the determination of the differ- 
ences of latitude, longitude and Asimuth, of the two ends of an arc of 
distance, on the spheroid, is founded. The whole is reduced by consider- 
ing the matter in this way, to the resolution of a right angled spherical 
triangle. All that is required, being the Radii of curvature of the per- 
pendicular to the meridian, for the points A and B, and the distance of 
their points of intersection in the polar axis D HE. The former are con- 
tained in Table 2, and tle latter in Table 6, calculated from the formula 
2¢ (Sine 4 — sine r) where 2 ¢ means the difference of the axes and 4, ne 
the latitudes of the points BA. It may be more conveniently expressed: 
as follows: : (ees i | 
ds DE=2cdL,sinel CosQ+t dL). 


9. Tux problem being thus simplified and reduced’ to the resolution 
of'a common spherical analogy, we may next inquire whether the received 
formula may not in the cases under consideration, be rendered something 
more convenient in calculation, by eraploying the substitutions and. deve— 


lopments, which the arithmetic of sines offers. 


10. Iw the spherical triangle P A B right angled at B, we have the 

P sides. P B, (Co-latitude B), A B (distance from the me- 
ridian reduced to ° '; and "') to find the third side P A 
(Co-latitude of A), and the angles P (diff. long.) PAB 
Azimuth of B from A.. 


“ 
GP ap, 
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Pour L = the latitude of B, andi. that of A, L being = Litid Doss 
- Let » be the distance from the meridian in feet, and 5 the value of it in 
deg grees, and = ‘A B Pihe difference of longitude, and a b = - 90 
—dz We have, (Bownveastu’ s Trigonometry, p: 0% Jee 


} 


Tang. +d See 22 hea Zs! +L). EC) 


Bur the arc of 1 is the same as the tangent to 8 places of firures, and 


dE can never exceed i, we may therefore As tangent 4 d EL substitute 


its equivalent ies a ~, multiplying by 2 R we get, 
dL=2R “tang. 3 3, tang. 2 £ a ft ep alg (2) 


Now tang. 2 (L + iL) — tang. Loe d L, and tang. L+ ae 
(Bonnycastie’s Trigonometry, p. 409). tang. By apg Selkiaits on 


Cos L, Cos: Cos (L440) aL), | 
account of the extr eme smallness of value of the second member, it is equi- 


Sine 3d L 


valent to —3- 


Tus expression 2 becomes then, ir 
uray *L 5 @R, tang, 12 13, site} d Te 
d-L=2 R, iang. , tang. L + Bees ase Ra a (3) 
. Surstirutine for sine $.d.Lit’s approximate value. 
Tang. *55 ee a beeginks : Ae ke ON 
Tus second member is ‘evidently equal io the Ist multiplication by 
Se The formula may therefore be written, putting — f- 
A = first-term; d L = Q RF, Be 21 3, tang. + A pa dee 
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we 


PurTine now tang, 13= gn J * (when f means thie factor, the loga- 
rithm of which is to be found in Table "Ds and substituting this value in 
the preceding, we shall haven 


. D2 Ao? 
di,= ep 3 tang. jp 


LR 2 Cos? Z. 
J’ being rejected from the second member as too small to affect it’s 


value, 
‘Tong. L yx A gue 


di wf ae es ae 


2 RR LR 2 


Now ®*" was originally put equal to = a , Dp hee the number of feet in one 
second of the perpendicular. 
Restoring this value we have 


: ps Tang. Eo A 
es 2 2 Sura ie ai ate 1 
dL = «? f np: Lp:n? Cos “L, 


Tz correction indicated in article 7, “may be easily found as follows: 
It is evident (fig. 1), that 4 D + sine D EA: DE ; sine correction. 
But A D is the radius of curvaturé at 4(). DEA is the Co-latitude 
found by the above for mula, and D E has been shewn, (Art. 8) to be 


equal to 2 eda L, sine 1 Cos @ + 1g L), on account of the smallness of 
the correction we are secking, this is equivalent to 2 e— Cos L putting 
then # = correction sought, and recollecting that sine a" = 5 we shall 
have 
0 Meat \ 
e:.Cos L:: rs : = 
OF M __ 2cab, Cos 2h. 


P 
Tus correction may be taken at once out of Table 7, it is additive as 


. noticed, (Art. 7) to the Co-latitude found by the above, that is subtractive 


ae 


* The value of f, varies of course with that of 9. 
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to the latitude, or it is additive to dG the difference of latitude, so that 
utting. @ == the factor a found in Table 8; and b= the factor 


2 e iD 2 : 
z - found in Table 9, and 2” = the last correction. 
2 Re! 2 : 


PD oe fet db te 
d'Lis evidently to be subtracted from the given latitude L. 


~ EXAMPLE. 
. Tur distance of a snowy peak from the meridian of Belviile is 762,810 
feet. The latitude of the intersection of the perpendicular with the 
meridian is 30 23 36-5. - Required the latitude of the peak ?. 


Mere + = 762,810, and L = 30 93 39-5. 


Ist term. Log. of 762,810 = 5-882,491 

Log. factor for tang. — 0-000,191 

sa 1 0'382,612 

Squared, 1-765,224 

A (table number), 0°139,81 

80:358 — 1-905,93 
2dterm. Log. of A = 1-905 
b. (table 6-654 


036) $556 
Correction ¢ == 390. 
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Thus we have dL, = 80-358 


+. 036 
+  -390 

1 20'S = 80-784 

30 23 39-5 7 


ets SD RE 


80 22 18-7 latitude of the peak. 


Tur 2d term not amounting in this extreme case, tol of a second, may 
be always neglected, and consequently the calculation reduces itself to the 
addition of 3 logarithms. 

For the longitude we have, 


Tangent .P —. Tene % 
3 Cos L. 


A a) wy 3% 
Bur tangent P—*F ,375_—R being the number of seconds im 
R : 


the arc = to radius. 


§ n 
Wherefore 2) ane! es 
kK > 


Multiplying by R ; P ise R Tane-on ah a as 


Cos L z R': 


Acatn in like manner tangent } — au f, f being the factor given by 
Table 5, or that by which the arc hee multiplied the product is the 
tangent. Also 3 == = p being the fale of feet in 1 of the perpendicular, 
substituting these values the above equation becomes, 


th gad 
P me p Cos L 3 RR 
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As the second number is so small we may for P* substitute it’s ap- 


3 4, 3 3 ° eyy, 
proximate value —— i _ which will give, 


B® Cos 
Perea ee 
Pp Cos L 3R'* p? Cosh. 


Ir is evident that the second member is merely the cube of the first 
divided by 3 R°: although this makes the calculation sufficiently simple, 
yet Thave given a table, (Table 11), from which it may be taken by 
inspection, the areument being the approximate value of P, or that found | 


by the first part. p Cos L is giyen in Table 10, 


To shew the use of the formula take the last example. 
flog. «4, 5:882,421 
Log. f, 0:000,191 Table 5, 
p, Cos LL, Ar. Co, 8:057,697 Table 10, 


iy 


87158 5:940,309 aN 
Correction to 8716,- 5:2 Table 11, 


oo, 


Long, 87166 = ‘2 25 10-G true to 2. 


‘Ture now remains only the Azimuth, and to determine this we have, 
‘Tang. PB: R :; sine A B Cot. P A B, or employing the proper notation, 
Cot. LE: R;: sine >: Cot. (90 — dz.) — tang. dz, 

area 


Sne@' and as 2 i = tangent IL this is equivalent to sine 


Tang. dz. == 


$ tangent LL. 


A ae ee ae 
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‘Now substituting as in the last equation uf for sine 3 we have, 
Rp 


g i _ & Tang. L. 
Tang. dz. = —~ ip 


kp 


823 
R'3 


aed : He eee 
Axso tangent dz, == 77 3 7,3 putting for this last it’s approximate 
value, : 


p23 Tang. 3 f9 
p ks 


multiplying by R' and reducing, we have finally, 


dz’. “te! f— 4* AJ being the first term. T= is found 
P SR 2 p 
in Table 12, and the term “2, may be taken at sight from Table 11, the 


argument being the approximate value of dz". 


For, an illustration of the formula take the same example, 
% = 5°882,421 
Log. f_ 9:999,904 Table 5. 
Tee 7-761,804 Table 12. 


Ist term, 44068  -3-644,129 
2d ditto, og 0-7 Table 1. 
4406. = 113 26 


As to the reduction of this result to that in the spherical it must be far 
below 3 second. For as the angles ADB, A EB, are the same, and as 
the angles P D A, P Ei A, differ in this extreme case only ~ of a second; 
it is evident that the inclination of the planes. P D A, A D B and A E B, 
must also be the same very nearly, or at least within the same limits: and 
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as Aszimuths ave far from the precision of 3 or 4 it would be a loss of 


time attending to this correction. 


Ir is thus then that the differences of latitude, longitude and Azimuth 
-are found; the calculations are short and symmetrical, and the employment 
of ‘the several tables are a good assurance against errors accumulating too 
much. The figure of the earth is fully attended to, and yet the whole 
operation is shorter, simpler and less liable to oversight, than even the very 
erroneous, though common method called Mrrcator’s. Having shewn 
the principles, on which the following results have been obiaimed, we may 


now proceed to the details of the calculation. 


Tue latitude of the Belville and Chir stations have been stated at 
29 5% 10 and 30 50 18, the difference bemg 53 8. The Azimuth was 
found to be 3 25 05 N. W. Itis proposed to determine their distance, 
regard being had to the figure of the earth. 


C ~ 
Let C be the place of the Chir’ station, and B that of 


Belville, L C being the difference of latitude, and C B 
the distance. Draw the perpendicular to the meridian pp B. 
Pul’=CBr=p Be=Cp,andpL—«2,Z2 0B L= 
fe EB Azimuth — Z. 
By spherl. Trig. 1. Tang. ? Cos. Z=tang. #, or 3 f Cos. as dl ad L+ 3 wf 
Divdg. by Cos. Z.* 2. ee ee 


Cos. Cos. %. 
Article 9. 3. Buta*® == 4? Tang. b 
27. 


* f, is neglected here as too smali to affect the value of <. 
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By spherl. Trig. 4. And sine » = sine ? sine Z, or « f =f? sine Z, 
"Therefore 


5. f= ad Lf + A*sine2Z Tange. L. 
Cos. Z 2%, 


r being the radius of the spheroid. 
Thus we have d L = 5308 = 3188 Log. 3°503,518 
f. 000,344 

fect in 1 of lat—30 931 Log. of (Table 1), 2-004,401 
Cos. Z 3 25 05 Ar. Co. 


0:000,773 

Approximate value > 322,620 5°509,036 
f Ar. Co. 999,656 

eAS 1-018 

Sine *Z, . 7-550 

. Tang. L, 9°775 

Zr Ar. Co, 2°679 

“$10 =~ 1-024 


3 == 322,630 feet. 


Havine thus determined the distance, the next point is tosettle the value 
of the angles. But before entering on this subject, it is necessary to give 
some, short account of the stations, and the several reductions made in the 
1. The Chit 


is a mountam which divides the province of Sirmor from Jiébal, elevated 


_ observed angles, to what is termed the centre of the station. 


nearly 12000 feet above the sea, and covered for a considerable period of 
the year withsnow. Itisthe highest part of a great ridge or chain of 
mountains, running for a considerable distance, and easy to be traced. 


“The signal, which was a pyramid 40 feet m height, built of the trunks of 
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trees, was erected on the crest or edge of the long back that distinguishes the 
high part of this ridge, and which is properly called the Chim*.* On account 
of the exposed nature of this site, and the tremendous winds that reign on 
such elevated peaks, it was found that nothing could be satisfactorily execu- 
ted on such aspot, and therefore most of the observations were made at a 
place a little below this, where the sudden sinking of the long back, I have 
described, leaves a hollow tolerably sheltered, as well by its situation, as by 
the forest which has here its limit. It was from this place that the white 
lights, which it was necessary to Use at Belville, were observed, and indeed 
most of the observations made with the theodolite. This being the case, it 
was thought necessary to have the distance of this point from the pyramid, 
accurately determined, and this was done by means of a small triangulation, 
proceeding from a base of 42 feet carefully measured. The distance was 
found by two sets of triangles, i all of which the three angles were ob- 
served, and the difference of the results is only a few feet: 447 feet may 
I conceive be taken as the true distance of the station of observation from 


the pyramid, and with this distance the reductions of the observed angles — 


are calculated. ; 


2. Belville (the residence of the Judge and Magistrate), is, as already 
noticed, the station of Sahéranpur. The place where the observations 
have been made isa pillar of masonry, near a corner of the house, which 
latter being entirely white, and sufficiently large, forms a very good signal, 


and is visible at great distances in the mountains. Fig. i, (Plate Iv.) shews 


* From “St Chida (Sanscrit), a crest. H. H. We 


a 


ce 


CGutre of Howse 
stahon, whence Nahe and Jyfec are visible: 


ee 
EE 
Be 
Seale of Feet 
eal 50 Se 
Stale of Peet ~ 


dW Places of Observation 
z.Flagfiaffond SE. Corner of oulerFort 
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the position of the pillar, with respect to the house, with the dimensions of the 
fatter, and the directions of the principal stations from it. The reductions 
are made by measuring the distance of the point to be reduced on a per- 
pendicular, to the direction of the beafien which has been observed, or from — 
which the observation has been made, and turning the value of this normal 
into seconds by Table 15. 


3. Bairdt a fort in Jaunsar, on the summit of a peak, elevated nearly 
stones with some slated huts inside. ‘The’ place ‘of observation is a pillar 
built by Captain Hopeson within the fort, the position of which is shewn 
as well as the dimensions of the fort, in fig. 2, (Plate IV).. There is an 
outer wall, one corner of which is sufficiently high to be well defined: it 
has been sometimes observed, a flag staff being erected to mark the spot. 


This is also indicated in the figure. 


A. Surkanda is a high mountain on the border of Gerhwal, and the 
Din. ~The pyramid which forms the signal is similar to that at the Chur, 
and is erected over the centre of asmall temple with a pointed roof, which 
had been the point always observed previous to the erection of the signal. 
The place of observation is a stone pillar built close to a corner of this tem- 
ple: the direction and dimensions of the latter being all marked in fig. 3, 
(Plate IV). 

From the Chair as already noticed the station of Belville is not visible, 
and we were therefore compelled to use white lights. 
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In October 1817, I made the following observations with the theodo- 
se well levelled on a stone pillar, 


16th. The light was found to be to the right of the fixed mark, 4 59 10. | 
17th. RPh dy OMT ee er ya ee R ESTE VR OLTT TC MR) YL GS be fo (Uo Mee a een r 22 


Mean, 4 59 18 
The fort of Barat, (centre) was again found to be left of 
the mark, COC ee ceencesesesres ee neesede ove cee esse ne e . 47 Al. 10 


Another day, 066000028 0800000 0800008 ©0200 0%e 0000008 0280900 02 
a 3d observation, ....... a theres ssslbrebinses pala elgiess arene osioie © sieht ue SOOO 
Se 


Mean, 47 40 56 
The point observed, is 9 feet from, the direction of the pillar,... —_ 1] 


47 40 45> 
This angle was found.to be by thelarge circle in June 1818, AZ 40) 35). 


Mean, 47 40 40, 
Belville, 4 59.18 


52 39, 58 


Tue pyramid: formed an angle of 131°18 with Belville, and consequent- 
ly 183°58. with Bairdt. With these angles, the approximate distances 
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322: 400, ‘andthe distance of the pyramid 447 feet, we get the reductions 
to.,the-centre of the:station as:follows : 

Reduction, for_Batrdt im Astnithi, ....ccccevccesevervees: . OOSPBO 

: MBelwule i QiOr mae wtec ene sso cees bc decies c= %B 3485 


Total reduction, CeCe aac bunch cetincecesene oe, 4 12 
eye Observedsangle,! »sicnsieieids cadioevesd voereee §2 39 58 


wed iiiius 3 f end 


& 


True angle reduced to .¢entre; 00 40 2000060002000 80000008 52 35 46 


At Belville. I found sha angle baiveen, the. Chur: pyramid, and Bairdé- 


fort, as; follows: 


Tur Asimuth of the Chi taken by double and single elongations of 
the pole star, was found by both Captain Hopason and myself, to be 
3 25 05. This was by a mean of 7 comparisons with the standard mark. 
The Azimuth of Bairdt centre was in like manner found by two such 
comparisons to be 98 03 a 2 (for details see ob evalions) mn December). 
This gives the Azimuth of the pillar, eo a esk 08 O05." 

Mean, 98° 03 30:3" 
3 25 05 
31-28 35-5 
——————————SS 

* By some unsatisfactory observations made before, Captain Honqow b had found it 28 03 00. 

On revising the angle however we found:it as above, 
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Av Bairdt, again, the angle between the Chi pyramidand left. corner 
of Belville, as observed by me with: the theodolite, was’ by ‘a mean of 


great many observations, 95 56.13... Reduction 21 feet == + 1 Zaben 


Corrected angle, 95 56°30 


Captain Honeson observed with. his large circle, the angle between 
the Clia* pyramid, and the centre of Belville to be, 95 55 17 
_..,..., Reduction 91 feet, 4 OLB son! 


Corrected angle, 95 56 30 
These agree well. The threeanglesare then, Bairdt, 95 56 30 —17 
Belville, $1 28 °35°5—17. 
Ohi’, 52 95 46 17 
ee | 
Should be, 180 00 10 


‘Sine Ar. Co., Buy, 95 5613. x 0-002,336 . 
-:: 822,630 5:508,705 
Sine, 52 35 29 ~—=-—-9-899,997 
Feet, a en 
Belville-Bairdt, ... 257,655  .~ 5:411,038 
Sine, 31 28 18  ~-*9-717,734 
Oi a wishin week ates a oReet, Ana RAO E A : 
‘Chir-Bairdt,...... 169,346 S228 ITB oy ae 
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Calculation of the Latitude of Bairat. 
Distance, 257,655. Log. 5°411,038 eet “Al 1,038 


Azimuth, 98. 03 30 
i Spher.Ex, — 2 


Log. * 5:356,735 « = 121,189 083,462 
Log. of feet in I lat, 2-004,394 
Diff. of lat. Ist part 9250-8 ==, 3°352;,341 
Log. distance from meridian = Log. » 5-083 & 4" = 0-166 
 Tab.8to .. 
_. 80 34.07 0-143 
Difference of latitude second part, ia sie s 2-0 = 0-309 - 
Difference of latitude first part, , , 
Second ditto, — 2:0 
2948-3 — 37 28:8 
Latitude of Belyille, 29 57 10 


ee 


Latitude of Bairdét, 30 34 38:8 


Position of Surkanda on the base, Belville-Bairdt = 257,655 feet. 
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§ Con. 9:945,697 Sine, 298 03 96 679,424 
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Ar Surkanda i observed the angle between the midille corner of Barrdt 
fort and the centre of Beiville, (vide observations of ‘Gctober), to be as 
follows: | 

Toth’ 6247 50 le 
17th 64-48 °10 i 
20th 64 48 37-5 
Q1st 64 48 39 
24th 64 47 34 
26th 64 47:97 

Mean, 64 48 04 

Belville 14 feet, 10 + in Azimuth. 


Reduction to centre, 
Bairdt 8:6 feet, 14 +  =D0itto. 


64 48 08 
Reduction to Bairdt pillar 18 fect,.. 29 + 


Belviile pillar 98 feet,. , 01 1] — | in Asimuth. 
64 49 48 


AT Belville the angle between the centre of Bairdt fort and Surkancal 
pyramid was found, (vide observations for November and December). 
26 27 15 
16 
Mean, 96 27 15'5 
Reduction to Bairét-pillar 40 feet,.... 32 — 


26 26 43 
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_ Ar Bairdt the angle was observed by’ine in March 1818. The mean 
of a great many intersections, gave reduced-te-the pillar 88 43 39, 
Now we have, 

Bairdt, 5.1... 88 43 39 — 3 

Belville,...... 26 26 43 — 3 

Surkanda,....'64 49 48 — 3 

180 00 10 9 
Should be, ... 180 00 08 
Sine of 64 49 45 —-—«0-043, 330 
| : 257,655 5-411,038 
- -:: Sine 88 43 36 =——«9:999, 893 


Surkanda-Belville, 284,617 5°454,261 | 
Sine 26 26 40 9-648,682 


126,780 _5:103,050 
Calculation for the Latitude of Surkanda. 
- Distance from Belville, 284,617 
Azimuth, 54 30 16 
, Spherical excess, _ 
Log. 284,617  5-454,261 454,261 
Cos. 54 30 16.6 9:763,924 Sine 54 30 16 ‘910,709 


—. 


Log. * == §:218,185 — 2 5-364,970 
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Feet in 1 lat. 2-004,388 


16361 3-913,797 


Duff. lat. Ist part, 27 16-1 
Log. «* 0°730 
Tab, 8to 3094. = —-6-144 


75 0874 


27 08°6 
29 57 10 


30 24 18°6 


But we may also calculate the position of Surkanda taking as our base, 
the distance Belville-Bairdt as deduced from the observed latitudes. 
Latitude of Belville, .... 99 57.10 
Latitude of Bairdt, .... 30 34 28°5 


—mment 


Azimuth 28 03 15. Difference of latitude,... 37 185 = 29385 
: : Log. 29985  —---3:349,957 
Feet in I lat. —  —-9°004,399 
Log. factor totang.  0°000,017 


5 354,366 


Hima vaya Mounratins. 347 


Cos, Z, - -9:945,697 


ae 


256,240 = appr. value? = 5-£08,669 


Factor to tang. — 022 
A* 0-317 The square of the Isl term, or appro- 
Sine Z, 9-672 [ximate value of ° 


Tang. Z, 9-727 
Tang. L, 9-771 
r Ar. Co., 9°378 


—— 


-| 232 = correction, 2°365 


256,472 Belville from Bairdt. 
Sine 64 49 45. Ar. Co, 0-043,330 
956,472 5-409,042 
Sine 88 43 36 9-999,893 


—<— 


Surkazxda from Belville, — 5°452,265 = 283,312 feet. 


Calculation of the Latitude. 
Log. distance, 5:452,265 5°459,275 
Cos. Z 5 S. excess, 9°763,924 Sine Z—+S.E. 9-910,709 


Log. * 5°216,189 Log. u 5-362,984 
Feet in 1 lat. 9-004,388 


—— 


1628°6 3-211,811 
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uw O°'725 
Tang. L, 9°768 — 
9 R A.C. 4:385 
p’ Ar. Co., 5°988 


Correction, 0°866 


97 O13 
99 57 10 c 


— nel 


80 24 11:3 latitude of Surkanda. 


End of the Appendix. 
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Various Tables useful in expediting Geodesic Calculations; Calculated on 


an Klhpticity of ae and an Equatorial Degree of 69,640 Fathoms. 


306°157 
TABLE 1. 
The length of the Degree and Minute of Latitude in Fathoms with 
their Logarithms, also the Logarithm of the Radius of Curvature of the 
Meridian, to every 10 of Latitude. 


| Fathoms Bor ofhai rcs oe 
| | Begeeh [eecatime| pig.) 8" | mig ote tn pup. | Lem Rate 
mn 1 or ft. in 10” 
+30: 00 | 60°607.7 | ,., | 782,5278 | 1% | 1010°128 | ggg | 004,3764 | |, | 540,6504 | | 5, 
“10 09-2 | ys. 5385 | io7 153 3871 | J 67 6611 | 167 
20 1071 Vion 5492 | oy | 178 3978 | ion 6718 | G7 
-30 122) 5 5599 |. jog 203 4085 | as 6825 | og 
-40 13.7) | oon 5707 |. 108 -228 4193 | 106 6933 | 558 
“50 152) | os 5815 | 448 253 4301 | 168 7041 | Figg 
31.00 18-7] ce 5923 | og 278 44091 559 7149 | 109 
-10 18:2) 05 6031 | og +303 4518 || 504 7258 |e 
-20 197) sce 6139 {Gg +328 4627 | 09 7367 | JK 
“30 QL Bl vig 6248 | 168 "353 | 4736 | 169 7476 | 159 
“40 227) bs 6356 | \o¢ .378 4843 | 559 7585 | vo 
50 B42 ae 6464 | too “493 ag54 | j02 7694 | 509 | 
3200 258] | 6573 “430 | 004, 5062 7803 
TABLE 2. 
The same for the Perpendicular to the Meridian. 
‘ | Fathoms Log. of Fa- i 
| se ath ae Logarithms.| Diff f Dif. ey. ue | Diff. Log. of Radius | 
egree. : i of Curvature. 
OA eo Wiitewmeasll IER Lesiicld oe lor ft. zn 10"; 
30°00 | 609051 | .,. }784,653,83 (1015-085 0065-0241 6542,7764 
10 |, 905-6| 657,42 te .093 | 008 0612 | 27! 7300 =i | 
20:| 906:% |) 661,02 | 345 “102 0983 7836 | 3. 
30 9066 | .5 664, 02. b aaa 110 1354 7872 | i 
40 Jo: 907-2 | (5. 668,22 966 120 1725 | 7908 | 36 
50 907°7 | a, 671,82" | gam 198 2796 7944 | ne 
31:00 9082 | «4 675,42 Bee 137 2466 | os. 7980 | 36 
10 |, 908-7 |. 679,01 } 336 145 2822 8016 | 36 
20 909-2 | |, 682,60 ae 153 3178 8052 | 5. 
30 b.eA097 (og |. 68619 |, 525 "162 3534 8088 | 5. 
40 9102 |og| 689,78 Bag 170 3890 8124 | 3. 
50. 9107 |gg | ©693,37 |.585 178 42.46 8160 | 35 | 
32 00 911-2 187 4605 8196 


2 lor. 696, 97 | 


[3 
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TABLE '3., 


Difference of the Meridional and Perpendicular Degrees, multiplied by 
the ee of the sine of the Azimuth or p— m. Sme “A. 


Diff. | Diff: [nee | ig Diff. | Diff. A 
Lat. Velee 4 ‘ y ; a Lat. 32. | Az.| Az.) Lat. 30 : i Lat. 32 ze 
10 Az. \10 Lat. | | {10 Az.|10Lat.|_ 
| ( Farnoms. 00 | parHoms. | 
O-1 0 Meee O-1 i] 41} 128-0 
2 0-4 a, (Oe 0'3 9: 42) 133°1 
3 0'8 Gal (e100 0'8 3 43| 138:3 
4 1-4 OE Mohit es Al 44; 1435 
5 2:3 oO in 12a 5| 45| 148:7 
6 3:3 wat hy O10 31 6| 46] 1539 
7 4:4 eh peo 4-3 7| 47) 15971 
8 5:8 Grom, 0 56. | 8| 48} 4164-3. 
9 7-3 peat iO hs ik 70 g' 49| 169°4 
10 9:0 Gia 11 00 8°6 10] 50) 174-5 
11} 10°38 0°3 4 ='0-O 10-4 11| 51] . 179°6 
Volt tee hg eer 12:3 19| 52). 184°7 
13). 8 95!0, | id 2.0 14:4 13| 53| 189-7 
14, 17:4 oa on 16:7 14] 54) 194-7 
15} 19:9 Sa On 19-4 15] 55| 199-6 
i 
BG ))) 2280 — Nc pee A) Om 21-7 | 16| 56| 204-4 
17,| (25:4 Bag Ns Ont 24:4 17, 57| | 209-2) 
1 18] © 28°4 oie ot 27-2 18} 58| (213-9 
119)  31°5 ops Oe 30°2 19} 59} | 218-5, 
20| 34:8 euro 23°4 20 aa} 1293-0) 
| 21| 38:2 oie (ie Or 26°6 | 21| 61! 297°5 
Q2| AL‘7 oa Ne 40-0 22! 62) 231:9 
93| 45-4 o6 | O24 435° | 25) 63) 286-1 
Bal AG ae 02 | 47-2 | 24} 64| 240°3 
| pas kaa tr rcecarar en oeleare kce 25) 65| 244-3 
26| 57:1 | Oe aS ae 26 66| 248-2 
27| 61:3 pelts 58:8 27| 67| 252-0! 
Qe! 65+5 ory 02 62'8 28] 68] 255°7 
29) OOO | ee 1 LOB 67-0 | 29 69! 259-2 
30|  .74°4 ee te W713 | 30] 70| 262-6 
3H, 78:9 08 | Hoes 75:7 31| 71} 2659 
i 83°5 pal es 80°1 32| 72} 269-0 
33! 88-2 0.8 0:3 81:6 33] 731 272-0 
34, 93°0 Oke 03 89:2 ne 74| 974-8 
35|  97°8 | oe O03 { 93-9 | |°35) 75] 277-5 
ao) 102'7 | og | 28 98-5 as 76| 280:0 
37| 4077 | 6, | 0% | 1033 | 1°37] 771| ae-4 
38] 4197 | 9 | 04 | asa’ | 38] zel! ged-6 
39| 1178 AS 04 | 1130 }-39] 79). 286-6 “<|° 
40] 1229 Ge 0-4 | 1179 40} 80] 288-4 
“al 
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TABLE. 3;—Continued. 
Dif. | Diff | | 4 Diga Dip sied) AR 
o ry 4 ‘ it) o ! ‘ 0 
Az.| Lot. 30. | 10 Az.|10 Lat.) Lat. 32 |Az\Az.| Let. 30 [10 Az./10 Lat.! Eat. 32 | Az. 
FATHOMS, | PATHOMS. 
81} 290-1 noel 2784 | 8h 86 2060 0. 1:0 2840 | 86 
82) 291°6 mealies 279-008) 82) B76 296-6." 1 1-0 2846 | 87 
83| 293-0 be (pela agit || 83) Bs. 2970" 177 6 1-0 285-0 | 88 
84] 294-1 cathe 282-3.' | 84] Bo] 297-3 | 0. 1:0 985°3 | 89 | 
85] 295° ERO 2832 | 85! 90! 2974 | VO 10 | 2854 | 90! 
o1 | 0-0 
TABLE -4. 
Spherical Excess. 

MAdyacens\ TOOLO00) ac to le 100,000 Adjacent | 100,000 | 7... ; 
Angle. ae Fett. | Diff. | Logarithm.| D Diff. | Ties Fees. | Diff. | Logarithm, | Diff. 
oO oO oO o W y 
1 39 GAL siejonbl 86155 Agog || 21069 791 | + e0c 8| Ie 
2 38 G83 Ghose 9168 1c. || 22868 821 tih ae gi45/ a) 52" 
3 87 ies tr | $0919 Lagae f 23°07 B50 C1155 9296. 0| 135 
4 86 165 teyn-5| 12162 geo || 24/66 B79 2 koa “9438 0| 345 
5 85 05d ag 3124 -\one5 || 25°65 B06) Ne 0570. ieee 

6 84 “245 7 *3906 26 64 932 9692 
7 83 -286 | ne 564 | 028 |: 97 68 DOT. ait ge 9807 ¢| the 
8 82 Paget oat: ian | 28 02 980 |. 55 OU1S Roe 
9 81 365. | 35 5027 sleeay || 129 61 1-602; si hgee | o0011 ct 6° 
| 10 80 404 | 39 6067 | 355 | 30.60 1023 | G0. | 00102 |, 
11 79 “443 | [6463 31 59 1:043 0:0186 
12 78 FCs Ss 6820 soon | 32/58 | 1063 | 70 | o-o2c4 | 78 
(13-77 2. ik pat 745 \eoge || 25057 1081 (4e7,° | 00334> | 70 
14 76 355s lose TANS |, on 4 |) 34/56 1096: . igae.| 0.0397.) 2 
P15 75 sg0IT oles. S707. slr ona lin 35789 TUL) ul: O47 | ae 
: 1 
(16 74 “626 .7969 | 36 54 1-124 > | 0.0509 
17 73 Apt eye! 1.8203 alka | 3753 | 1136 ta) | 0055B cls 4° 
18 72 q0 51 lees 8419 | 0, | 38°52 1147) ailhjge | 0.0596 |, 5 
19 71 mee ole, 8620 | ja, | 39°51 1156, gchrig. | 0.06381 o| 3? 
20 70 760 - 8808 40 50 1164 0.0660 d 
3} 174 6 25 
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TA B LE 4,—Continued. 


Adjacent | 100,000 : zie Length of th | meron n | 
ve dle: Hees. | Dig. Logarithm Diff. | Multiplier. | given side, Difference. 
0.6 ’ | 9° 366 
Al 49 1:170 0:0685 a 29 538,516 9:206 
42 48 1175 Z 0'0703 | 43 SO . 5AT 722 6084 
43 47 1:179 i 0:0716 B 
44 46 1:181 i 0:0724 3 31 556,776 8-909 
45 45 1-182 0:0727. | 32 565.685 doth 
= 33 574.456 te a6 
“ine F eo 34 583,095 
M Bp of the preceding ee 591,608 x a 
es ength of the iy 
Multphiees :\\ pier Sule: | eerer Did renee: 36 600,000 Linen 
37 608,276 54165 
1 100,000 spars 616,441 
41,421 63 8:059 
2 141,421 Aves 39 624,500 7-055 
3 173,205 40 . 632,455 
: 26,795 7-857 
4 200,000 23-607 
5 223,607 41 640, 312° 
21,342 7-762 
6 244,949 40.696 43 655, 744 7-581 
sg 282,843 45 .670)820 | 
17,157 ) 7 413 
9 300,000 ‘16,228 
10 316,228 SS shade 673,233 | 
15,434 7-338 
47 685,565 7-955 
11 331,662 1h qeenedt. 692,820 alee 
12 346,410 ee 49 700,000 aAOr 
13 360,555 50 |. 7073107 
13,611 ? 7-036 
14 374,166 is 4g2 | 
Oo 5: 
15 387,298 12,702 SL 714,143 6-967 
| 52 721,110 Bact 
16 400,000 12.310 53 728,011 Sa ada 
17 412,310 hos 54 (734,847 eee 
13 424,964 55 441,620 
11,696 6711 
ig 435,800 fiia94 
20 447,214. ao 56 748,331 
vais 57 754,983 Lae 
21 458,258 58 761,577 
22 469,041 i i 59 768,115 ae He 
23 479,583 60 774,597 
19,315 6428 
24 489,898 “40 102 | 
25 500,000 9, 902 61 781,025 6-376 
62 “787,401 eae 
26 509,902 9,715 63 793,725 o 27 
27 519,615 ie 64 800,000 
28 529,150 2? a Sot aan ae 


| 


| 
| 
1 
| 
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TABLE » 5. 


| Of the. Difference, .of -the Logarithms, ofthe Arc and Tangent, to six 


‘places of Fio-ures, with the length of the Arc in Feet, both on the Meridian 


and Perpendicular; and the Logarithms of the several, Ares in Seconds 


and Feet. 


Are. Logarithms of ms | 


2:3802 

2:6812 
9'8573 . 
2.9823 
3.0792 | 


ce] 0 
0 04 


+3-1584 - 
3:2253 « 
3:2833 . 
3°3344 ifsc. 


34014 , 
34216 
3 4409 
34594 -} 
SAUL : 


3:4941 op. 
35105 -) 

35263 
354116 © 
35563 © 


3:5705 
3:5843 
3°5977 
3.6107 
36232 


:3°6355 
3:6474 
36489 
36702 
3°6812 


3-69.19 
3:7024 
37126 
3:7226 
3°7324 


g 


: ~- re : 
eet on the Bi Feet on the | 4 Diff. Arc) p- 
Meridian. Bees H"| Rerpendicitar Lozardhim: & Tang el 


24,244 4:38.46 24.361 ; 
48,480 46856 48.720 ; 
72,730 ‘A°8617 73,080 : 
97,000: 49867 97,460 2 
121,230 50836 121,820 9 
145,480; 51628 146, 180 3 
169.710° 52297 170,530 058 
193.960 52877 194.900 a 
268,170: 5°2388 | -249,230 ay 
242,440 5'3846 | .243,620 5 
254,570 5:4058 | 255,800 2 
266,600 - 5:4260 | -.268,000 B 
278,810 54453 280,200 ae 
290,900 5:4638 292,350 ; 
303,020 | 5:4815 | 304,510 5 
315,210 5:4986 | -316;%40 3 
327,270 | 55149 | -328,860 Og 
339,400 = 5°5307 341,040 B 
351,570" 55460 | 353,270 es 
363,670 55607 | 365,430 E 
375,760 | -6 5749 | «877,680 : 
387,890. | .5:5887 | 389,770 : 
400,400 {| 56021 401,970 a 
412,200: |) 56152 | .414,200- ( 
424,930. | 56276 | ,426,300. 2 
436,420 | 56399 | 438,540 ? 
. |. 448,540 »5 6518 | 450,720 oF 
- 460,700 56634 462,920" 3 
472,720 56746 475,010 A 
484,850 56856 | -487,200 2 
497,050 56964 | 499,460 or 
509,100 57068 | 511,700 3 
521,200 4 7170 523,700 4 
533,400 5°7270 535,900 F 
545,500 5°7368 548,100 is 


ee 


304 


; » | Feet on the 
: 4rc Logarithms of Meridian: 
oy Diff. { 

1 32 |, 37419 557,600 
34 3°7513 569,800 
36 | 3-7604 581,900 
38 3:°7694 594,100 
40 | 3-781 606,100 
42 | 37867 618,200 
44 3°7952 630,400 
46 38034 642,400 
48 38116 654,700 
50 | 38195 666,600 
52 | 38274 678,900 
64 | 38350 690,900 

56 3°8426 703,100 
58 3'8500 715,200 

2 00 38573 . 727,300 
ol 3°8609 733.300 
02 3°8645 739,400 
08 3°8680 745,400 
04 | 38716 751,700 
05 |, 38751 757,700 
06 | 3°8785 763,700 
O7 3°8819 769,900 
0s | 3:8353 775,900 
o9 3°8887 781,800 
10 38921 .787,900 
ui} 3-954 794,000 
12 '3°8987 800,000 
1S | °3:9020 | 806,100 
14 3°9052 | 812,300 

i 15 39085 | 818,300 
16 | 3°9117 824,300 
17 39149 830,400 
18 3°9180 836,400 
19 : 3:9212 | 
20 39243 


TABLE | 5,—Continued. 
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Logarithm. 


5°7463 
5:7 557 
5:76.48 
§ 7738 
5°7825 


57911 
5:7996 
5°8078 
5'3160 
58239 


538318 
58394 
5:8470 
§°8544 
5°8617 


5'8653 
58689 
5°38724 
5'8760 
5'8795 


§:8829 
58864 
5:8898 
5°8931 
5°8965 


5°8998 
5:9031 
59064 
59097 
5°9129 


59161 
59193 
5:9224 


Feet on the 
Perpendicular, 


560,300 
572,500 
584,600 
596,900 
609,000 


621,100 
633,400 
645,500 
657,800 
669,900 


682,200 
694,200 
706,500 


718,600 | 


730,800 


736,900° 


743,100 
749,040 
755,300 


761,400 


767,400 ~ 


773,600 
779.600 


785,600 : 


791,800 


797,800 
803,900 


810,000. 


816,200 
822,300 


328, 300 
834,400 
840,400 


a a eg eS PS SS 


5°7484 
5°7578 
5'7669 
5°7759 
5:7846 


5:7932 
58017 
5:8099 
58181 
5°3260 


5°3339 
53415 
5:8491 
5.8565 
5°38638 


' 58674 


58710 
58745 
58781 
58816 


5°8850 
58885 
58919 
58952 
5°8986 


59019 


~~ 


: 


| 
| 
| 
| 


| 
| Logarithm. s f 


D 


Go Bm bo 66 


Sire 


ang. 


& 
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TABLE 6. 
Of the distance in Feet between the points of intersection of the Verticals, 


with the Polar Axis, for a given difference of Latitude. 


Difference of Latztude. 


nat.) 16. | aii ee. | 40 | 50 [66 | 7 | 36 ig l106 ae | 190 faa: 


ee ee 


~ , 
30 | 56 | 11-2 | 16-7 | 22:3 | 27-9 | 33-5 | 39-41 | 44-6.| 50-2 | 55:8 | 61-4 | 67-0 | 725 
32 | 55 | 10°9 | 16-4 |’ 21-9 | 97-4] 32-8 | 38:3 | 43-8] 49-2-1 54-7 | 60-2 | 65°6:| Tae? 

FABLE 7. 
Of the Spheroidal Correction of Latitude: 
| Argument, Difference of Latitude. | 
tomtetab se 146 a6 | sot | 6 | ede | oo aed 8. | 126 130 
” | ” 0 0 a a u t " " hy ” ‘9 
Vig 2 | 2 3 | 3 | 4 4 5 5 6 6 


TABLE 8. , 
Of the Factor for difference of Latitude, of the ends of a Perpendicular. 


Logarithm Logarithm Logaxithn : Logarithm 
Latitude. of Latitude. of Latitude. of Latitnde. of 
oat actor. __ Factor. Factor. Factor. 
oO 4 mine Oo ry 0 oO j 
30:00 0:1330 30:32 01423 31:02 0:1509 31°32 0'1594 
“02 1336 °34 *1429 04 “4515 *34 °1600 
04 °1342 °36 *1434 “06 °1520 *36 °1606 
“06 ‘1347 °38 *1440 08 °1526 °38 “1611 
08 °1353: *40 °1446 “10! "1551 *40 ‘1617 
10 °1359 
30:42 *1452 31:12 » 1537 31:42 1622 | 
30:12 "1365. . #4 "1457 “14 °1543 "44 1628 
14 137L | “46 1463 | 16; +1549 “46 1634 [ 
16 1376 °48 *¥469 13 “1554 *48 1639 
18 "1382 °50 °1474 “20 |. *1560 °50 1645 
*20 "1388 : 
| 30°52 "1480 31:22 "1566 “52 1650 
30:22 *1394 |. *54 | "1486 *24 °1572 *54 1656 
“24 "1440. } . "56 °1492 "26 °1577 56 1662 
26 °1405, . °58 *1497 28 "1583 58 1667 
"28 "14{T 31:00 °1503 °30 *1588 32:00 1672 
Ve therm ALT frrcetel neediest : 
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TABLE 9. 
Of the Factor “ R” 
L p* 


ee ee, 


Argument, value of w in Feet. 


Feet. 


| 800000 | 


the warithm. 


1:940,344 
*940,269 
940, 194 
940,118 
940,043 


*939,968 
*939,892 
"939,817 
"939,742 
939, 667 


939,592 
‘939,516 
939,440 
939,364 
939,288 


939,212 
‘939.136 
-939,060 
-938,984 
‘938,908 


-938,832 

“938.756. 
‘938,680 
938,603 
938,527 


NR Or SS 


Feet. Feet. Feet. Feet. Feet. Feeé. Feet. 
100000 | 200000 | 300000 |} 400000 | 500000 | 600000 | 700000 
Log. of | 4.760 5-362 57h4 5-964 6-158 6316 6-450. 
‘Factor. 
i] 
T A BEE, +10. 
Of the number of Feet in 1 of Longitude with the Logarithms. 
Feet in Feet in Feet in | 
Lat. f Logarithm. | Lat. i Logarithm. | Lat. s 
roe ian ei 
(a) ' | Feet. | Ox ‘Feet Oris Feet. 
( * 30.00 87:91 | 1°944,033 | 30:25 | 87:54 | 1:949,202 | 30°50 | 87°17 
‘01 “89 -943,960 |. -26 | . -52 942,128 “51 15 
“02 +88 -943,887 -27 sat 942,054] 52 ‘14 
03 “86 943,815 | . +28 *50 941,980 | +53 “12 
04 “85 -943,742 -29 “49 “941,906 “54 “11 
05 84 943,669 “30 “A7 | 941,833 “BD 109 
06 82 "943,596 “31 “45 “941,759 “56 “07 
‘07 ‘81 -943, 523 -32 “44 941,685 +57 -06 
“08 ‘79 *943,450 ‘83.1 424 . 941,610) +58 05 
~~ 409 78 943,377 “34 “41 ‘941,536 “59 :03 
“10 76 +943,305 “25 30 | . 941,462 |-31-00 :02 
11 ‘75 | +943,232 36 |) “38.1 -941,388:| +01 {  -00 | 
te) ‘73! +943,159 “37 36 941,313 | “02 | 86-98: | 
| 13 72 “943,086 | “38 35 -941,239 03.|  -97 
“14 _ ‘70 "943,013 | +39 33 941,165 04 5 
“15 9 | -949%40| -40| +32 | -o41,091 | 05] . -94 | 
°16 _ +67 “942,867 41 ‘B31 | 941,016 06 | 92 
“17 “66 ae “42 “29 940,941. 07 | | 91) 
+18 “64 ‘942,720 “43 27 ‘940,867 08 | 89. 
°19 63 942,647 “A4 “26 7940;792 | 09) +88, 
-20 ‘61 | *942,572 “451. ‘9a | -940,717| 10] “86 
21 | -60 *942,498 “4G :93 940,643 | 11} | -85 
29 +58 “942,424 “47 21 "940,568 “12 83 
"23 ‘57 “942,350 | -48 “20 -940,493 13 +82 | -938, 
“24 ‘55 949,276 | ~ -49 18 940,418 | 14 -80 | 938, 
| 


Gr 
oR 
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TABLE 10.—Continted. 


pene a 


Feet in ] | Feet in : Feet in| 
Latitude. ; Logarithm. Latitude. | | ds Logarithm. | Latitude. ‘i ai 4 | 
f 1 ‘1 ] 
OREO | a Oag Ons Oo. 4 | { 
31°15 €6:79 | 1:938,451 | 31°30 | 86.56} :1:937, 3o1 | 21-45 86° 33; | 1-936,139 | 
"16 | 277 938,374 “3A 54 "937,224 “16 31.) °936,061 | 
“17 "75 | 938,298 139 153,| 937,147 “47 “29 - 935,983 
18 74) “938,222 °33 “51 *937,059 ‘48 28 935, 905 
“19 73 | 938,145 34 150 "936,992 "49 ‘26 | ‘935,827 
-20 71 “938,069 "35 ‘48 |  *936,915 *50 95 | -935,749 
2) | ‘70 “937,992 °36 +46 936,838 "51 23 | 935,671 
22 68 | = 9375915 "37.1. 945 “936,760 +52 "92 ||. -935,592 
“48 66 +937,839 | 238 143 936,683 53 "20 | 935,514 | 
RA 105 | ~ 3927,762 “39 +42 936,606 “5A 19 |  *935,436 
«25 “63 | +9937;685 | ° *40 “40 4936 ,528- | . °55 17 | ‘935,357 
“26 62 | 937,608 ‘41 °39°1  -936,450 “56 16.1 °935,279 
co, 60 | 937,532 “42, 137. | | +936,373 *57 “14 935,201 
28 °59.| -+937,455 “43 "36 “936,295 ee -°58 =| "12| °935,122 
.29 “57 "937,378 44 “34 "936,217 “59 ‘Ll | 1935,044 | 


‘TABLE -H. 
“Of the eae of the Longitude found by the preceding. 

SAN ay eta G A ET ea tae ee ary ee ry Gea onan yrsineay Tan 
UD Correc-| APPT** » Correc: APRTOR | Gorrecs| HPRIO "| Cornecat Pere" Correc- 
|} mate a mate lw eran mate Aen mate ion | mate low 

| Longitude i gs Longitude * | Longitude * | Longitude ie Longitude LOR | 
tb n ! 1! i) vt be a ‘| 
1800 | (oe) 4200 0:6 | 5700 1:4 6480 a1 ‘7080 2:8 
2400 O'1 4500 O'7 6000 1°7 6600 29) 7000 29 
3000 02 4800 69 6120 1°83 6720 DA 7320 31 
3660 0-4 | 5100 10 6240 19 6840 2:5 7440 | 37) 
3900 0:5 5400 152 6360 20 6960 26 7560 7560- | 3 3'4 
TABLE ‘12. 


Of the Factor (Logarithmic) ») for finding differences of Azimuth. 


Latitude. | Logarithm. | Patitnde Loder attuie awe, Latitude, | Logarithm. 
PACU ei EO LPO ATM hota oe. os ma 
30:00 T'754G 30:06.01  7°7564 30:10 7'*7578 30.15 | 7'7593 
‘OL : *7552 06 ‘7567 “11 "7581 ‘16 *7596 | 
G2 fo 97555) «bon [0% *7$70 312 ‘7584 Dt ie "7599 | 
03 "7558 | “08 "7573 "13 “7587 | 18 | °7602 | 
7561 | 109 .| “7575 °7590 19 ‘7605 


\ 
\ 
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TABLE 12,—Continued. 


Latitude. le eee m.| Latitude. |Logarithm.| Latitude. | Logarithm. | Latitude. | Logarithm. 
hapa anaes ’ OL OLie el 
30:20 7°7607 30:45 | 77680 31°10 77751 31°35 7°7822 
21 7610 ‘46 ‘7683 11 7754 36 7825 
89 fA S76 S A7 "7686 "12 “7757. 37 ‘7828 
23 ‘7616 ‘48 | +7688 Ea le) CACO0h aN 38 7831 
il oe 7619 49 |- -7691 14 7763 °39 ‘7833 
| +95 "7622 | 30°50 | "7694 15 7766 “40 ‘7836 
| .9g 76958 \ 51 7697 16 7768 AL "7839 
07 7628 "52 *7700 17 7771 42 ‘7842 
28 7631 "53 7703 18 ‘7773 43 ‘7845 
-29 7634 "54 ‘7705 19 7007 4} AA ‘7848 
*30 ‘7636 “55 ‘7708 -20 7780 | °45 ‘7850. 
31 ‘7639 DX o pel Mm nR fr SW vali ce 3 7782 “46 “7853 
"32 ‘7642 ‘57 ‘7714 29 7785 “AT ‘7856. 
°33 ‘7645 58 7717 23 ‘7788 “48 ‘7859 
PEEL: ‘7648 “59 ‘7720 24 779¥ “49 ‘7862 
35 ‘7651 31:00 7723 | "25 7794 “50. 7864. | 
36 ‘7654 0} 7726 26 ‘7796 “51 *7867 
37 *7657 02 ‘7728 27 -7799 “52 ‘7870 
°38 ‘7660 03 ‘7731 28 ‘7802 “53 ‘7873 
“39 ‘7662 ‘04 ‘7734 29 *7805 “54 7876 
"40 ‘7665° 05 | 7737 30 ‘7808 “55: *7878 
41 ‘7668 ‘06 ‘7740 3t ‘7811 56 ‘7881 
42 ‘7671 ‘07 ‘7743 32 “7814 “57 ‘7884 
43 ‘7674 08 ‘7746 33 "7816 "58 °7887. 
pede wa TOU ‘09 ‘7748 34 7819 4.) 4°59 -7890 


Use of the preceeding Tabtes. 


TABLE 1. 

Tus contains the length of the degree in fathoms with the logarithms, 
also of the minute and its logarithm. As the number of feet in I is 
the same with the number of fathonis m 1, divided by 10, it is evident 
the logarithm will be the same, with the exception of the index, which must 


be one less. For turning feet into seconds, the logarithms in column 7 


may be used. 


O° 
cor 
© 
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TABLE 2. 


Requires no explanation, being the same as the preceding. 


TABL K 3. , 
Is the difference ef the meridional and per Peadiealr degrees, multiplied 
by the square of the sine of the Azimuth or (p— m). Sine’ A. These 
numbers are useful in finding readily the valué of the oblique degree, 
sometimes required to reduce arcs in feet to the angle formed by the 
verticals, Hwurron’s expression taken from the 2d vol. Trig. survey is 
for the oblique degree | 
au es a being the Azimuth, and p m 
the perpendicular, and meridional degrees. This being expanded into 
series is equal to | | 
m+ bot + &e. being = (p—m). Sine *a. 

/Now as the ontdetion is al and m p are nearly equal, and extreme 
accuracy not required in the case in question, we may take the above as. 
eye we for ee n, purposes, | : | 

ihe m ny Ci — LD Sine “A 


Tue table gives the correction io — m) Sine A, which is to be added to. 


the degree of latitude, in order to have the oblique degree. 


“re 
oF 


TABLE .4, 


Xs the spherical excess, that is the sum above 180, which the three 
angles of a small spherical triangle amount to. é 
Tar ee neue two sides and adjacent angles. 


GOY Vee: ; 
VOL. XIV. AY 
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EXAMPLE. 
GIvEN a triangle having two of its sides —= 227,000 and 300,000 feet, 
and its angles (adjacent to the two sides) 52 and 36. Required the 


excess of the three angles above 180? 


Table No. to 52 = 1:147 to 36 —= 779 

Multiplier to side 227,000 g2 300,000 9 
S739 6-948 
2994 


Ist part, 9'96 : 
2d part, 6:95 

129 == spherical excess, 
As the two angles are acute, both parts of the spherical excess are 
positive, but if one of the angles be obtuse the part answering to it will be 
negative. When the angle is not to be found in the table, it’s supplement 


is to be taken. 


TABLE 5. : 
Tue difference of the logarithms of the are and tangent, for probable 


distances within the survey. It also serves to find the sines. 


EXAMPLE. A 
What is the tangent to the arc measuring 343,000 feet in length ex- 
pressed in feet. Aiso find its sine. The distance being taken in the 


direction of the meridian. 7 
For the Sine. 


For the Tans ent. : 
Log. 345,000 5: 537,819 ——-5537,819 
Table No. 0-+000,039 000,020 = 1 Tab. No. 


Log. tangent, 5: 537,858 Log. sine, 537,799 


‘Hiwaiava Mountains. o6L 


Tar seconds and their logarithms, also the logarithm of the arcs in 


feet being given, render the table, much more convenient in use. 


TABLE 6. 


Tuis table requires no explanation. 


TABLE ve 


Contains the oe es correction of latitude, it’s use is evident. 


TABL E a 
Deen We logarithmic factor, for finding the difference of latitude 


of the two ends of a perpendicular arc. 


EXAMPLE. 
GiveEN the length of an arc Berpendicues to the meridian = 400,000 
feet, and the latitude of one end 30 53 00. Required the latitude: of 


the other end? 
Log. of 400,000 5:6020 


ee a 


Squared, 1-2040 
Log. from table 30 52 Gy luke 0-1483 


23-5 = 13523 
30 53 00 


eS 


30 52 37-5. - Latitude required. 
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Tuy results found from this table may be ¢orrected ; by, applying the 
numbers from the preceeding, although it. may admit. of doubt. if in sa 
survey of this description, any quantity much below 1 be worth regarding. 

TABLE 9. 
Contains the logarithmic factor for correcting the preceding result, 
‘though the operation of this correction be far too feeble to deserve being: 
attended to. It is less than that oiven in Table 7. The logarithm in the 
iable is-to be added to the logarithm of the correction found by the pré- 
ceding, the sum is the logarithm of the correction. It may be however 


always nee and I have only given the table to shew how Gah 


TABLE 10. eae 
Conrains the factor natural and ean iia for reducing distances on 
the perpendicular in feet, to their corresponding differences of longitude. 


S 
. ae 


: EXAMPLE, : | , 

nee the length of an arc perpendicular to the meridian == 400 ,000. 

feet. Required the difference of longitude of its two extr eae 
Log. of 400, 000 5:602,060 


Factor to, 30 25 i ee 
4567 9 == 3°659° 710 


Is the difference of longitude required, ye it poust Be corrected by, 


TABLE -llL. ca 2x ee 
Thus, approximate longitude,... 4567-9 


Cor rection, LOsiid as 


p e6@ ©. ‘e\ae 


"Erue differ ence, Kecee ces 400172 
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WAY BoE 12, 
Conrarns the logarithmic factor, for finding the difference of Azimuth 


of the two ends of a perpendicular arc. 


EXAMPLE.” 

Ler the length of a perpendicular to the meridian be 375,000 feet, 

and the latitude of the right angle 31 07: Required the difference of 
Azimuth of its two extremities? 

Log. of 375,000 5% 

Factor to 31 07 rf 


Difference of Azimuth required 99°30 = 3:3483 


Ir this difference were greater it might be necessary to correct it by 
Table il, as in the case of the longitude, but unless the correction 
amounted to a few seconds it is hardly worth attending to, particularly as 


Azimuths are not easy to be observed with great precision. 


Ir is to be noted, that though these two tables give the correct dif- 
ference of Azimuth of the two ends of the perpendicular, yet that this is 
not always the difference answering to the two ends of the corresponding 
oblique arc, because it is evident, that where the arcs are large there will _ 


be a considerable spherical excess, and this must be taken into considera- 


tion always. 
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DETAIL OF THE MEASUREMENT OF A. BASE) EXECUTED WITH PINE RODS, IN THE DEHRA DUN. 365, 


February, 1819. Sy as iy eae egh x nee 
> = Se i - == ——, 
: at z : s 
= : = & i ' 3 : 
fe 3 | cCOMPARATOR.| - i THE RODS. 3. | : — 3 2 we - 2 z : 
| = - —<$—|—-—5 ons | : z : — 
=) * { Ss x < f 
= : 33 r) s REMARKS, 
2 g 
= o = te eg : 5 
| DATE, g e4. Gees 34 45 Pel 2 ce pales 
E 3 eo, i) f=) o ] o 
es 9 3 oy 3 5 5 3 et 
elles tere |e dee 3 2 a8 5 
2s) 3/2] 8 ee a | 4 | a eames as ae i 
# Sees Ee les Tee Senza | I z = 
\ assis Langvette, | Nonios eee ‘i 40 108, ae een 25 is ‘The measurement commenced 2'6, inches, behind the point marking the extremity of the base, 
| sta) az le 4s+te6-6) 1095) .... Bay ‘ i : ; 
| petoliekel ne =o 41 65-4] 1017] “10 2) ; 
| 4 014 '457] 052] .... 5 7:9 , BC 
| lala |: o7 |s92| 090) 6 7-0 ae 1 40055.) .0425 ; 
| 1.12 {61-1 TMS | races 8 4:8) } | 6 2 : 3 Se 
} 3] Q2 |1 52 67-7 1108 5 132) ec 0 09 00 E.| ‘ogos 0 
| ~|2 30 |720} 1098) .... cone 9 22 2 S= 
947 |758 1107 13 21°3 0715) wees 
| 343 [840] 1102s... 0K,9 BH A:0 ‘The!2:3 rod fallsjshort of pidket No. 1,-by 1:02 feet exactly. 
| 330 |77:0] 1053) 18 1°3| -0:930) .... aleg 35 ' ites yby Ay 
| 4\ 12 |2 51 (81-8) 1162] .... mee 10 57 1 19.13B. ace 
| 2 87 {76:3 1130 10 128 0:850 aan 
221 j715) il)... eal ae Tr 65) 0 98 355’ -0035 Wi 0] =| | Thisjhypothenuse concluded the day’s work—The plummet and tripod were set to mark the 415 rod + inch in 
5] 1 J ee Be g Ae 13 ood i 0:02) advance. In the morning found correct. 
I Ly. . eee . ' 
wi |o 87-0| 1963] 0 2° 658 2 .| 0183 15:2 
—— | 5] 6] 72 |2 18 87:0 ea 10 2:6) 0'658 fave ae @ 20D A new nonius was fitted on to the 4:5 rod, it matked here0'315. 
1 “ames on a eee weer Zz We} 
| 5 12° }77°5 Hee 0:828 ies The new nonius marked “330, after this the old one was not observed. 
e az pe ue eek The 2:3 rod overshot the 2d pin by 1-32 feet exactly. f 
2 7 : 
Ban hoa AES eis dah ‘ere the new nopius was observed. S: | 
2 04 79:5 1143) 4 12-5) 0:888 
153 (68.6 1122 seee Bride 
145 |66°2 1111 12) = 12:7; 0:650 
135 |62-7 1093 Sapo Ob Set the tripod to mark the point between the 4:5.and 1:2 rods, Tt was ‘04 inch in advance of the 4°5 rod, which 
1 04—/45-4 1172 7 154) 0713 = 5 RESTA “ ee et 
rae latter tn the morning was found to haye expauded O'2 ‘inch. The mean of the evening and morning is given. J r 
Si 0 57 |48-9] 1398). .,.. one g 6 D bang : g Bs 8 
0 38 |52°8 1205} -21 3/5 0-948) 
58° 229 rico wees 
° aan aoa ae 8 102 saz | Theend of the 2:3 rod overshot the 3d picket 117 inches. 
74 |217 |746 1143 Il 6:3) “0.678 0 3310} ‘0186},—11-70] 0-8) {3:9 ‘This|hypothenuse was commenced from the 3d picket 250° feet, having been vitiated by. a mhistake, 
2 og4)72-4| i136]... ar | ~ ; 
215 (72:7 1129) 7 14-4)" 1-025)" 
{2 03 |697 1116 sree ttee 
153 |66:3) 1099] 10 30] oss | ; 
14s |643 1053) sees posd 
13s |62-4 1085; 10 2:3) .0:758 San Sa ec 
117 (56-4 1059 aee 4 ce Peni hase Set tripod to +. atl in’adyance of the 44 rod. “Surrounded it with a chain of stands, and posted asentry. Commence! 
———— 8] 8|.2 J2 35 |702 1073) 0 21:2) 0:758) 6on te 2 1 0135 E.| +0820| +- 0:08) 1) 3/6) 1:5 oy the 8th, by pushingout the Janguétte to meet the, wire, resumed the former nonius. ‘The new one marked 
223 |658 1048 aan are here 0:310. ; 
232 (61-3 1022 9) .03:2 1:093 i | f 
148 |55-5 1001 Bet 2 New nonius marked 0:240. Set the trip i in advance of the 4°5 saad 0:298 inches. i 
| 9-4 |2 37 1725 1083| -12 183 755 0.25 0B] ‘0106 0:30) 29 Commence by puskingout the Ian, hette to meet the wire of the plummet. aantty the point on the tripod. 
—. 075 29 | B P ae 6 the p 
239 j|716) 1081 Aoae Bbee K dion 3 New nontus‘0:263. 
— |2 48 1703 61 22) 13 0:700} Shag sane vane ts 
2 48 \722 1073 000 mate 10) 918) 101725) sore . New nonius 0:35. 
2 49 12) 1082} 11 138} 1020] .... seen | tees { 
2 48 \699| «1051)°.... nate 10° 82) 0720) .... _ |New nonius 0308. 
i 241 |71'0) 1071 6 16:5) ~0710) .... poont |) cdac f 
233 |Z1s0| posal 2... eee 4 25) 0670 New nonius 0295. ; ‘ 
10|6 |2 39 \7171 10761 4 160) gs! ae 0 40 55 E.| ‘O25 (wl 
2 40 |720 4083| .... ae New nonius 0:319.” 
2 37 «|654 1023 8 10:0) 01695 
| .|237 162 3 O98 3. dtl New nonius 0250." | f 
’ | 2 05 |57-8| 9904/3 17-8] “ose , ~ Hee 
|i 41 [54-0 998] ©. a J J: ss New nonias 0/313, ” ‘ 4 ; 
* 198 (52:0) 998 7 33 0695 Set tripod in advance df the-2:3 rod O'L inch. ‘i 
a (4) : Fee veale cen 1117} +8 ~ 545] * “0-700! " + 0:10 Commenced by pushiigout the languctte,to touch the wire, marking the point onthe izipod. 
, ; 1117 eet Fle i 
110 {55:0 1055 0063 r 
1 3g \66:0 1120 soos cae : 
2 11 |650| 1059] 7 1271 ogg bo . im 
il| 5 |2 12 |670 1078 agate 5008 0 58108.) +0716 85 
é 213 \680| 1086] 18 215) 14140 ; : : 3 
eae | el eee oul ff fi} ‘ = 
H 36 70;888| 313 321:9 280% tee 80} | 3:3]. 40'8) ¥+ 
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566 
$]— | comparator. | THE RODS. 2 é 
BS |e eae ee) ee aes 
=\2 os 8 s on 
elt S o6 ; REMARKS. 
DATE. S\3 3 4 : 2s a6 # 3 8 
Fle Bie 1.2 a3 a4 45 Se (22) gg yell] leve 5 
- : ‘5 'sS| en ENE Se |em Boi] si| 8 {8/8 
sj28| 3 2 3 3 3 a 14) 8 lala 
Sls Peale oe nS i=} a I< ole as Pi 
te Tanguetie, | Nonius;} Canguette. | Old N on | Feet) Inches. | Feety lp 
1819; Feb. j10) | 36 70,388} 313 3219} 28058) Bar ae arene +2907|—13 80] 3'3]. 40:8) 15 ought Over. © 
2 : 1 ties eee 2 y 
2 7a te 0 Jose 5 0:0] 0768) --+- Boor Set tripod 0:06 inch in advance. 
3 05 {757 1080} eves atefelys 12 01'5} 0:700 + 0:06 
3 11 |790 1103} 7 410) 0818) agen fone 
30s |750] 1068] .... suo0 |) ee Os Os ‘ 
| 256 \75:1| 1089] $8 11:5) O740) «-.. aoe 
300 |741 1073 Boo nine 7 39} 0:700) { , 
3.13 |76:2 1072 6 65) 0-873 once ats 
1a} 72 ($15 |770| 1077) ..-- Gone 9 77) 0-725 0 35 25 E.| +0398 72 
“ = 1307 |69-0| 1012) 7 10:5] 0683] --.- |... 
. 305 |72:9 1053 Pisinie Bod 10 4:8} 0'650) { 
3 01 {70:0 1030 8 16:0) 1055 ates aao8 
: a 48 |69:0| 1049] ...- aS 8  2:7| 0-700) 
255 |680| 1021; 7 13-3) 0780) .... tees 
242 |64-0 1002) doa0 sete 9 47) 0685) ‘ 
Sa00 || 1012} ~+§ 60) O'698) .... pane Set the tripod in advance ‘22 inch of 2:3 rod. 
a 1t 017 |42: 1012 er Fos 9 1) 0635 | + 0:22) Commence from wire of plummet. 
0 45 =j50'S 1054) 13 11:0] 0-769 Boon wees 
103 [586 1102}. Boe 12 00] 0695) . 
jnoe |e0 1096) 5 18-7}, 0.755) Ou) see = 
293 |70:0 1089 wee wae 5 50! 0670 
2 41 \76°5 1125 3 13-3] 0833 wee noes 
2 23 \70-4 1093} erate Goes 6 38:0} 0700 
13] 3 |2 55 |74 1080| 21 25} 0-750) .... see 0 19 45 E.| 0049 17 Set tripod in advance of 2:3 rod 0°16 inch. 
3 32 |768 TORU eneteers eee 7 4:9) 0725 + 0:16) Commence from wire of plummet. 
3 42 |83-9] 1104) 8 4150} 1°055| .... one: 
350 |82-7 1080 eens sees 14 32) 0-710 
| 3 50 |8l- 1083 6 55) 9919 on00 goa 
3 52 |81°9, 1069 sis = cone 11 4:1) 0:640] . 
14{ = \3 42 |77-0 1036 5 80} 0983) 3000 Soce {fe 0. 48 10 BE.) -0049 07 Set tripod in advance 0:375 inch. 
| 15) 3 : a ae ee at Beng 6 0°5| 0725) .... |0 39 20 E) :0197) 4 0:37} 06} 3:4 Commence from wire of plummet 6 feet above termination of last hypothenuse. = 
| 3:10 |69° 1007; .... 8 65| 0733! .... 
| 3.07 |65'°8 980) wits) oan Gone 
} 2°50 |63'8 Og6| eae Bec 6 28] 0-675 
Ig 34 |59-1 966) 6 7:0) 0:774 ad00 on00 Gaye over in consequence of rain.—Set the tiippd in advance 0:22 inch. ; 
161 5 i Br Se ne 2 ; ta Ores eee 1 02 30 E.| +0827; + 923} o1 Resume at wire of plummet. 
a2) 2 32 |78:0 1154) 11 4:5| 0°689) 
296 |764| 1147) ... acigo 
2 63. 182: 1163) 6 8:8] 0.798) 
321 [80°3 1100 pris og 
H 253 786 1128} 4 50] 0933 
2 52 |76. 1104 erie S000 
* 2 48 76. 4130} 5 12:0] 0-695 *a9 
: 2 38 |71'6 1082)... nee I é S ; 975% ane - 
4 9 Gs ' 4 et the tripod 0'375 inch in advance of the 4°5 rod.—Raining sli htly. 
HA ez: E a8 ae ee 2 ip aes oar ener beage 0 41 45 E) -0185)-+ 1-26} 05) 3:0 Resumed at wire of plummet. Beet 
4 33 |90- 1085| 10 26) 0-710) ... soae.|) once 
i 22 Be 088 non poco 6 7:0] 0-700} .... 
20 P 16 7 68] 080 5300 and |} oadr. ipod i inch ii 
18) 3 |3 47 |78° 1039} ,... oS 5 en 14 4-6] 0690! .... 10 30 10 BE] -on16 + 9:20) al Gia Set the tripod in advance 0-2 inch in order te change the direction of the hypothenuse. 
400. |80° 1038] 3 15:3) 0826] .... aera Ieee rf 
3.438 |78 1037) Bone Bone 5 1:3} 0:735) .... 
3 50 Lis 1024 4 17:3) 0'753 sane eae weer - 
3 50 5 “= rt H 
330 |74°3 £ ° is i 
19} 1 |2 47 |67- ‘ A - 
ralzolls; | 6841572 i ; oe) 9 F BA a t| oped Boal ts poe Set the tripod, but omitted to note the exact quantity in advance, it was less than > inch however. Resume at 
a Ls i 33 % i Bs 1) 127 plummet 134 inches above last hypothenuse, as the comparator was at this period of the measurement remark- 
110 fd v ably steady, Scarcely differing ‘002 in the! days worl, it was not deemed adyisable to lose so much time as the 
Mega . observing and entering its indications for each 50 feet.—The column is however filled up in order to have the! 
ee 2 reduction of the length of the rods. : 
10 28) 
8 47 | ‘ j 
eens . is . 
5 31 setts Le Dee 
ve jet tripod 0'505 inch in advance. ‘ 
. 5. 02:9) ae /OiG8 | 
1048] 7 03] 0700! .... ; 
146,285| 552 623:0) ara 600 2592] 38,996] 9-792 | -5808|—10:60| 6:3 | 15 
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a 
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THE RODS. 


‘Thermometer, 


12 23 


s4 45 


© \fnclination of the 


~ |Hy pothenuse, 


Reduction to Horizon, 


Ascents. 


\Descents. 


REMARKS. 


| 


o 
te 
ov 
woo” 
o 
rc) 


25 \74°3 
40 (745 


to 
or 

we 
oo 


50 (60 


aw 


7/26 33 


| 
| 


59'S 
z li 6 oe 425 


| 2.40 |70" | 
335 j74" 

| 

/ 

| 

| 

| 


Langueite. Noniiis. 
146,285} 552 6230) 56-782 
1042 Boo 
1037; 10° 10 


210,562) 748 9372 82 TD) 


Laneuette: | Old N. |New N. 


600 259-2; 38-996) 
9 57) 0680) 


5 37] 0695 
7 29) 0715 


41] 0:70] 


10 5°5) 0.620) 


1277] 06451 
9 3-6] 0606 


6 77| 0685 


| 0-330 


834 422°2; 54:722 


2722 


0:30) 


0:22010 49 25. E, 


0.310 


0°330} 


0 330) 


0315 


5292) 


& 


35 40 LE. 


57 15 E, 


; 


+0242 + 009 


0432) 4+ 0:02 


1111) + 008) 


— 0:04 


“1186! + 0:53) 


9172; — 8 80] 10 3 1294) 31) 


17 


1-0] 1333 


31) 11 


06 
0-2) 


4) 


47) 


55 


158,05 


Brought Over. 


‘The new bypothenuse began at a point 13 inches below the termination of the last. 


Set the tripod 0:847 inch in advance, 
Resume fiom wire of plummet. 


Set the tripod +. inch in advance. 
{noreased the distance of wire to + inch more, and.recommenced at that)point, 


Set the tripod in advance **53 inch. 
Resamed iby, making the contact to’ the fast rod of preceding day, which was ifanad to have expanded ‘3 being, 
only 7j behiad the tripod. {t was covered with dew. 


Set tripod 0:082 inch in advance, 
Resume from plummet. 


Set the tripod 32 inch in advance. On resuming found it *#,° or 3'8 80ths more. This must be deducted the 
contact being made to the rod and not to the wire. ! 


Add |#, inch for each 100 feet measured to- -day on account; of an erfor of nonius just detected and set right 
=o K8 == fo = ‘1 inch. ' 


Hengeforward the new nonius before noticed is registered. The old one marked here 0:730, 


Set tripod and plummet in adgance ‘528 inch, and commence the new hypothenuse 6} inches below the termina-' 
tion of the last. 


‘The warping of this pain of rods had'during the few preceding hot and dry days, amounted to so muchas °8 inch. 
This would produce on every 100 feet au error of 2 X sho = SA; = peo Of an inch. 


SSS C«~WD@D a 


5A 
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Continuation ofthe Measurment of the Base,—Webruary, 1819. 
. as NE ee — — 


0260 0 54 25 EB, 


0 330) 


~ 0 eee — == =p : . 
COMPARATOR. THE RODS. 5 f | 
= Ss \ 
a 33 rc) 
a | g ae . REMARKS. 
= 3 3 = ff é 2 , 
Ear os AS 23 34 45 = ge zg |is Fe eI § 
€ 3 s a = S jo} 8 
Eales ass a PES | eee el 
a ec E=| ao lel talle ‘ 
= —_ Talay icin |(OlING a | Frets | lochess [ Feet. ESSE 
910,56 Beh 4929) 54-722 * "| “gv7]— 8:80] 10:9| 129-4 31] |Grought Over. 
ircu 5 55 : 
| | 99 to 
| | | og goes 6 $81 : 
| | | go. 0-843) eons H . 
| | i ggapuimaese! wpe we. 6 40 : / 
/ } 99 1-000) nee 
| jonel eee aoce |} HO Yau] 
| | | | | S00 | 
| | j fe sactles | Set tripod in-adyance 0 292 inch. | 
i ie mile ance 6 0 4905 E,| -0868}-+ 022) 1.0) 121 Resume by makiog*the contact to the wice of the’ plummet 12 inches above the termination of the last hypothe 
} Sait et | nuse. o 
| | | 1 
) tee a fi! | ‘ | 
| i 
1 I | 
| | 
| 
i | | -[3 38 |66-9 
1 | 
| if 
ti | h 
14 
| I 
| | ‘ 
Reales Set tripod in advance ‘35 inch. 
| l19'so| 191 39 I39- 0 47 0) ©) -1124)-+ 0-18! 0-7} 16-4 Resume from wire 82 inches above the termmation.of the last hypothenuse. 
Efe SI | : 
| | 145-450 The rod 4:5 ‘overshot the|23d_ picket by several feet, ‘A ‘plummet with silk thread, belonging to the preat-circle, 
i = | 2 ‘ — 0:02 being brought over the\centre af \the picket, a mark was made on thé rod where it intersected. The following 
| | | 0:33}. pair of rods after being carefully adjusted, were'deranged, ‘by a chair falling against them. It was necessary 
j ! Beas therefore to raplace the 4°5 rod, and by means of the plummet, and the mark which had been made to bring 
| | 0235 it iato the exact position it was originally in, This was done with great care, the only difference being the| 
| ee semidiameter of the thread = ‘025 inch which must be subtracted, 
| | 0:850) | , 
ait 0:338 i | - 
} at 3 10-4640 CRF, Set tripod in advance 34:3 inch = ‘391. | 
| i | 345 leg 0-315) — 0:02) Resumed by making the contact to the rod, yhich had contracted 1% boing 33 from wire of plummets 
sea | 
| | 0 315 
' | 
| afee | 
| | 0345 | 
i 4 
i ae 
| { ie can 6-265 
/ ri i ti 
| 1 [ | [350 Je5-3] 0-315] 
/ ney wie | 
31) 10 pecs 1 16 35 Ej} +2482) -- 022) os! 92:3 ‘The new hypothennse begins 10 iaches below the termination of the old, and’221 inoh in advance, 
/ ! 3] ; 
| | 2.49. |53-3 ager 1+ 0:19) Set tripodin advance “12 inch. 
i 150 |50°8 aelele § 
j i 0 305) . 
| oid0 
| cates or | 
H / 0-290 | 
2 51 |62- | 0315 | } 
| 3 0 | 
He kd ~ | 
: 3 20 164° 5 0/315) Set tripod +2" inch in advance. 2 
3 54 |69- Ze Fea — 0:03) , Resume by making contact to sod which had contracted ; being %;? behind the wire, . . 
7 i) 
‘ 
M1 i 
I EI ate I I ad 


REMARKS. 


$/3 | comparator. | THE RODS. | | 
= |S 2. 
| 28 2 
Fe | s Se ye 
| DATE J&j3 : i abe) eee | ’ 
i Fre 3 3 i : ; ss 28 2 as |./2 
i sles] eg [é e 12 23 3-4 45 He a fel 2 lle 
sles] 3s | 8 = oo 3s s |S] 8 {2/38 
zis | = |e | = a = l2/<4/S1a 
} real tel te Geo Eanguewe. | Nonws. | langue, [OldN, |New Ne] lo a Feet. | Inches, { Feet, 
| 1819; Feb. j90) 141 981,573)1012,1245-5} 112-311] 142, 548-7 | 54°729] 16-994 1:4397| — 8:13] 12:8] 189-7] 3:1 
| 3 57-4\67°3{  o19|  .... ec ilerse versie ilnosaa 
| 916] 7 15:7] 0-753] -.-. Re 
Gi] S386 Aegee|| eS 0:335 
| 910) 7 5:3) 0-687] ... ong 
906] .... apaat| Au 0215 
334 |62: 902}. 12 11:5] O700] ... woe 
— ies 2 40 |53: Cyd) | SBa5 eh 1 0-315 
golf 8 O8| O-774] .... see 
33) 9 odalt eae ee 0:300] 1.07 30B| +1734 17-7 
910| 7 G5} 0-915 Bae 
| 3 00 |53° 915) pode éood 0311 
917) 8 25] 1-028) 
GU oon ae 
921| 4 17-8] 0-773 
929]... Sag 
. 923) 6 23/ 0930) 
CE ieasan ae |) teen 
| 925, 2 15:5] 0-720, 
| 1 13 53 |67- 926 Lane oes 
440 |7425 924] § 0-0] 0-768 
G19] sees ae 
H 914 6 18:2) 0683 
909 noo mae 
} 4 904, 6 9:2) 0-795 
g95|- 2... Seat 
| $94, 11 20:9} 0-720 
j34) 5 |4 20 |679 839]... sees 0 56 40%.) ‘0680 82) 
-| | sso] 8 200] 0715) 
i j Fi||  jeac Meee 
sso] 4 4:5] 0783 
400 |649 s9o| |... Ses 
888] 10 11:5) 0848 
| COP) eoe0e Aon 
885, 8 1-6] 0-950 
| $84 some ones 
3 37 {606 $53) 5 146] 0-748 
——— _ |23/35| $3|1 40+-/61- 1098] ~ -.*. sees 0 5115E.| 0945) + 0:19) 06] 127 
ett 1107} 4 49 
| | £ 47 |67- 1116) Sonor 
| | 1092] 9 167 
| 140 {61- 1068 Bae 
| 1076} 7 17:5 
i 208 {67- 1084) eee 
206 |64. 1057} 8 96) 
i 2 31 |69- 1067}... 
1056} 14 15 
| 2 07 |63- 3045; ..-. 
| H 10441 6 O83 
| | 204 |623| 1043| .... | 
| | | E 1050) 2 1365 
| Hed 159 |63- 1058]... 
eS | 029 |67- 1238] 6 68 
| | | H 1238]... 
] 36] 6 0 41 69: | 4289 10 30 0 46250,| 0542} 4 019 1-5) $1 
1239] .... . 
i 104 1/728} 1940] ¥1 0:3 
| 12A0\ Gee Tite 
: ! 0 43 |69-5 1241 8 5:8! 0850 
/ | 1205|" “<2, oh 
{ 210 |76°8| 1177} 7 156] 0945 | 
| 1190] ..., pene (iy 
| 145 |75:5| 1202} 9 4] 0-708 os 
; 1197) ese abohe 
148 |75 1192; 11 47; 0743 
LT een Soe 5]. 
27| 6 \i 40 Won 1179) 6 vel o725 ‘0 39 508.) 0404) | 70 
6G) aoe cy 
| 128 1705) 11791 8 160] o-s92 et 


Brought Over. 


Set tripod in advance 7 of an inch. 
Resumed by making contact to rod, which was still inch behind the tripod. 


Set tripod in advance ‘08 inch. : 
Resume from rod which was found'as at leaving of ‘O03 iach behind wire of plummet. 


‘The rod 2:3 overshoots the 20th picket. 


A few drops of rain. 


Pa | 
The rod 2:3 overshoots the 31st picket, set tripod in advance 0:42 inch. 
Resume by making contact to wire. 


Rain. Set tripod in contact with rod. 2:3 
Resume from rod. 


Rain. Gaye over and set tripod to rod 2:3 
Resumed from rod, 


‘The new hypothenuse began 18% inches above the termination of the old, and 188 inch in advance, 


The comparator a3 registered in these two lines has bean by mistake reversed, but as they are both the same it has| 
| not been thought worth whilv defacing the paper to alter it. 


Set tripod in advance 75 inch. 
Resume by making contact to rod which had gone back 4/502 inch. 


‘ 


: ‘The rod/2+3 ovarshoots tha 34th picket. ram tha end of it (fore) the station of lafitude Lieut. Tonn’s Bingalow, 
formed an angla with the flagstaff, marking the northern extremity of the base of 9028. ‘he distance was; 
1200 feet. 


you. Xly. 


Continiation of the Measurement of the Base,—Pebruary, 1819. 


370 ; ‘ = 4 HOTLAtaneS foaay 
} COMPARATOR. | _ - THE RODS. & 
| 5 7 Ti E 5 | 
i SG x : 
“ ‘3 a || " REMARKS. 
DATE Hetil ee 12 23 34 45 es 2 2 : g ’ 
{ eee) ous meet = Bile tS ees 
; i 3 eS 3 5 | § |e) 
| je 3 i) 2 3 3 ele | 
: ee ee i 2 a |< | 4 = 1a 
7" e ies, |Teet.) 
| Langvette. | Nonius. oa Sb goat “34 14-91 243-4) 8-1 Brought Over. 
; 1s19: Feb. Sno uae 1378 Bere pene Be Set tripod ‘076 inch in advance, 
/ 1280 2s OO FO708 — +09 *|Resume from rod which was found ‘061 inch behind tripod, * 
.... [1 02 40 E.} .0415] + 0:13) 09) 46 The new hypotifenuse begins 10} inches below the termination of the old one, and. ‘125 inch in advance. 
0:380; + 
. 1 i 
| 0-300|1 04 05 E.| +1914) + 0:09) 0:7) 205 | 
| 3008 
| 0:330 
| I . 
H 
| aes + 0:03 | ; 
j 0:295,0 56 00 E.| -0796) + 0-19] 08 98 ‘The new hypothenuse begins 9:5 inches above the termination of the att one; and *187 inch in advance, 
| H ee ‘The rod 2°3 overshot the 38th picket, 
i 0-315 3 
| 0-225 3 
| | 0.335 
| H 0-322 4 
| Bene 
0338) ‘ 
| | abs ‘The rod 23 overshot the 39th picket. 
i j 03351 20 30 E.| 2882) war, 
node 
| | 0-318 
i Bata 
| 0-320 ) 
' wee 
| 0-328 ! : 
Ci } 
| | 
: | 
| i | | | 
| 1 
| i 


Set trinod 29:3 Inoh in aden 
pa new hy pothenuse egal v sokey below the termination, and 83 inch in adrenes) } 


10 55/20 EB} +0519] 4+ 0-30) 6-4) 0-7 
er, Poon 
169 054| 1760 660-9) 54720) 98 730 25496) — 7-12\ 17-4] $09°3| 8 


440,994) 1528 19494 


4 
ie 


=) - 
mics E| 3 1g a3 [ 3 
cloot ¥ & 2 
us os o me = 
o fe oOo Lao] a oS 
Zz ID 3 4 ce Teele 
° Languette, Nonius. Lang 
1819; March, 1 2094 440,994 1538. 1949-1} 169°054 1760 thenuse, 
1160 8 12:0 0:680 a 
3 00+-'82 Piso sys 9 
43] 12 1133] 5 130| 0-735 .. 
3 06-4-180:3| 1116 ean SNe 8 
3 444196-3| 11301 8 6:5] 0-945] .. 
44| 41 1120 Hy as 8 
3 39 |84:0 1109 10 1:7 0°806 Bs 
1102 wiette alefiess 4 
3 38 |82:°3 1094 7 11:3 0805 Pat 
1102 ‘ isles 4 
3.20 182:0 119 8 15'8 0°793 as 
| 1113 ne ae 
; 1107 3 5:0 0-690 ans 
| | 1101 ava ae 9 
45 2/3 09 177-8 1095 12 12:3 0:753 es 
| 1080 ce cae 10 eet which must! 
| | | 251 {72:0 1066 11 14-7 0 763 e>mmet 409 inch 
| 1029 sextecte ee a 14 | 
ee mes eave ai7310 460,920] 1615 2041°4| 176:022| 1836 — 


Continuation of the Measurement of the Base,—February,, 1819. : 371 


3 | COMPARATOR. THE RODS. 
= 
iE a ee a: . 
a g Dey PS 
DATE _ 4213 ae eer oo s2 |es ‘ : REMARKS. 
\ =) fa — 3 12 23 v4 45 So oN =) a 2 = a 
eles <. o = oo S = | is 3 a rs m : 
e|so| ¥ — 3 E> 5.5 q 5 Bt WE | 
ej2=/ 3 | 8 z ici] 3m Bs] 8 /2l3 
ear pees || et 2 3 oe a !a/4/aléa 
eo deanguente, | Nonius. | Langnette. [Old N.[NewN.[ oy | Feet. | Inches. | Feet, a a 
1819; March,| 1{ 2093) | 440,994] 1538 1949-1] 169-054) 1760 860-9) 54-722) 38:736 2:5228| — 7:12] 17-3| 309'3| 3's] | Brought Over. : 
1160} 8 120) 0680) «.-. Sea pees O11 This pair of i 5 
eal + one Bia geome |Boteva 3 aa P rods owing to 2 sudden fall or hollow was measured below the general level of the hypothenuse, 
1183] 5 130) 0-735) . : +... [0 87 50 D.| -0091 17 S 
1116 = nore ‘ 0+325) 
1130) 8 675} 0-945] | : ee 3 
1120 2055 oon E 0:275|0 50 45 By +0490 66 
1109] 10 1:7) O-s06] .... 5 tk : 
1102 Rone DONG 4 60. 0:275 
1094) 7 11:3] 0/805] .... ‘ Stes 
1102 e080 nee 4 17). 0:340) 
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On the ancient Geography of india. 


By Lirur: Cor. F; WILFORD, 


INTRODUCTORY REMARKS. 


A FEW years after my arrival in India, I began to study the ancient 
history, and geography of that country ; and of course, endeavoured to 
procure some regular works on the subject: the attempt proved vain, though 
I spared neither tr ouble, nor money, and I had given up every hope, when, 
most unexpectedly, and through mere chance, several geographical tracts m 
Sanserit, fell into my hands. I very much regret, that they did not make 
their appearance somewhat earlier; for time passes away heedless of our 


favourite pursuits. 


In some of the Purdivas, there is a section called the Bhuvana-cosa, 
a magazine, or collection of mansions: but these are entirely mythological, 
and beneath our notice. Besides those in the Purditas, there are other 
geographical tracts, to several of which is given the title of Cshétra-samdsa, 
or collection of countries; one is entirely mythological, and is highly 
esteemed by the Jainas ; another in my possession, is entirely geographical, 
and is a most valuable work. ‘There is also the Trai-locya-derpana, or 
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mirror of the three worlds: but it is wholly mythological, and written in 
the spoken dialects of the countries about Muttra. St. Parrick is supposed 


to have written such a book, which is entitled de éribus Habitaculis, and 


this was also entirely mythological. 


Tere are also lists of countties)r rivers’ and mountains, in several Purd- 
sias, and other books; but they are of little or no use, being mere lists of 
names, without any explanation’ whatever.» ‘Fhey are very incorrectly 
written, and the context can be of no service, m correcting the bad 
spelling of proper, panies: These m general are called Des anmala, or 
garlands of countries ; and are of great antiquity: ‘they appear to have 


been known to Mec ASTHENES, and afer wards to Puy. ae 


be 


ReaL geographical treatises do exist: but they are very searce, and the 
owners unwilling, either to part with them, or to allow any copy to be 
made, particularly for strangers. F or ‘they say, that it is highly i improper, 
io impart any ‘nowledge of the state of their ‘country, to foreigners; 


and they consider these eeographical works as copies 6f the archives of 


* Consuxr the 20th Chapter of the 6th Book, ‘in which the’ account of so many countries all 
over India, cannot be the result of the travels of several individuals, but must, be extracted from such 
lists. Jar the 17th Chapter of the same book, Priny says ihat Seneca, in his attempt towards a des 
scription of India, had mentioned no less ‘than sixty rivers, one hundred and twenty mations or coun- 
iries, besides mountains, and in the latter part of the said chapter, out of this account of SeNECA, 


che gives us the names of several mountains, nations and rivers. 


Ix is my opinion that in the times. of Pony. and Protemy, they had a more  fulland copious pec= 
graphical account of India, than we had forty years ago, _Unluckily through the want of regular 
itineraries and astronomical observations, their longitudes and fatitudes were only inferred; and 
this alone was suflicient to throw the whole of their geographical information, into a shapeless, and. 
inextricable-mass of confusion. 
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the government of their country.» Seven of them have.comé to my know- 
ledge, three‘ of which are in «my possession. The, two oldest are. the 
Munja-prati-dés'a-vyavast hd, or an account of various countries, written 
by Rajaé Munsa, im the latter end of the ninth century: it was revised 
and improved by Rdjd Buosa his nephew, in. the beginning Gf the tenth, 
it is supposed; and this new edition. was published:under! the name of 
Bhoja-prati-désa-vyavasthd. These: two :treatisesy-whttch, are | volumin- 
ous, particularly the latter, arevstill:te be found ant Gwardt,, as Lwas 
repeatedly assured, by a most respectable Pandit, a native of that coun- 
try; who died some years ago, in my service. I: then applied to the 
late Mr. Duneay, Governor of Bombay, to procure these two geogra- 
phical tracts, but'in vain: his enquiries however:confitmed their existence. 
These two are not mentioned in any’ Sanserit book, that Lever saw.--The: 
next geographical treatise, is that written by) order! of, the famous Bucca= 
RAVA or Bueca-srnits, who riled in thé peninsula,incthe year of Vicra- 
MApiTys, 1341, answering to the year 1285 of: our era. --It 4s. mentioned 
in the conimentary on‘ the géographyof; thei Mahd-bhdraga,; and it is said,. 
that hé wrote an account:of the 310 Ridjaships.of India,.and Palibothra 
is mentioned init. Isuspect that this:is the jgeographical treatise. called 
Bhuvana:sdgara, or sea of mansions,inthe Dekiing @ eo 
' A’ pAssage from it, is cited by professor Siow! Bayer, inewhich is menti- 
oned the town of Nisadahiram, in the ‘Pamul. dialect,* butin-Sanserié 
Nahushapur, or Nauskapur, from an ancient and famous king of that. name 


* In which dd is the mark of the possessive case: 
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more generally called Deva-nahusha, and’ Deo-naush,. inothe spoken 
dialects. “He appeais°to\be. the Dionysius, of our ancient. raythologists, 


dnd reigned near mount: Meru, now Mar-coh, to the 8, Ei. of Cabul.. 


Tux fourth ‘is a ‘commentary on the geography of the Maha-bhdrat, 
written by order of the Raja of Paulastya in the peninsula, by a Pandit, 
who resided in Bengal, in the time of Hlussern-sHau, who began his 
reign in the year 1489. It is a voluminous work, most curious, and 
interesting. [tis in my possession, except a small portion towards the end, 


and which I hope to be able to procure. Palibothra is mentioned in it. 


— Tye fifth is the Vicrama-sdgara: the author of it is unknown here: 
however it is often mentioned in the Cshétra-samdsa, which, according to 
the author himself, is chiefly taken from the Vicrama-sdgara... It is said 
to exist still in the peninsula, and it existed in Bengal, m the year 1648. 
It is considered as a very valuable ‘work, and Palihothra ‘is particularly 
mentioned in it, according to: the! author of the Cshdtra-samésa. I have 
only seventeen leaves: of ‘this work,. and they are certainly interesting. 
Some, suppose, that it is as‘old.as ‘the: time of Bucca-raya, that it was 


written by his order, and that the author was a native of the Dekhin. 


~ Bur the'author could not beia native of that country, otherwise, he would 
have given a better description of it; for his account of the country about 
the Sahyddri mountains, of which an extract is to be found in the Cshétra- 
samasa, is quite unsatisfactory, and obviously erroneous even in the general 
outlines. The account he gives of Trichind-valf is much better, and there 


he takes notice of an ancient city, which proves to be the Bata of Protemy, 
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the metropolis. of the Baiz. Its’ Sanscrit name is Vata’ or’ Bata, so 
called: because it was situated in the Bafarmiya, or forest of the Vat tree 
or Ficus Indica, Our author says, that it is two Cos from Cuttdlam, called 
Curtalam in Major Rennewz’s map of India, and to the west of Tranque-, 
bar: it was a famous place ‘formerly; but it is hardly known in the 
Caliyug, says our author, . Close to it is Trimbalingali-grdma. Two Cos 
to the west of Vat aranya, 1s Madhydrjuna, a considerable place, and five 
Cos from this is Cumbhacolam a large place also, inhabited chiefly by 
pot-makers; hence its name, and it is the Combaconum of the maps. The 
distance between Cuttalam and Cumbhacolam is nine Cos, and? according 
to Major Rennew’s maps, it is about sixteen B. miles, which is sufficiently 


accurate. 


Tne sixth is called the Bhuvana-coga, and is declaréd- to be ‘a 
section of the Bhavishya-purdna. If so, it has been revised, and’ many 
additions have been made to it, and very properly, for in its'original state, - 
it was’ a most contemptible performance. As the author mentions the 
emperor Seiim-suan, who died in the year 1552, he is of course posterior 
tohim. It isa valuable work. Additions are always incorporated into 
the context in India, most generally without reference to any authority $ 
and it was formerly so with us; but this is no disparagement in a geo- 
graphical treatise: for towns, and countries do not disappear, like histo- 
rical facts, without leaving some vestiges behind. I have only the fourth 
part of it, wich contains the Gangetiek provinces. The first copy that 
I saw, contained only the half of what is now in my possession ; but it is 
exactly the same with it, only that some Pandit, a native of Benares, has 
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introduced a very inaccurate account of the rebellion of Cuarryvan-sinta, 
commonly called Cuzyr-sine, in the year, I believe 1781: but the style is 
different. 


Tue seventh is the Cshétra-samdasa already mentioned, and which was 
written by order of Brysaua, the last Raja of Patna, who died in the year 
1648, Though a modern work, yet it is nevertheless a valuable and 
interesting performance. It contains only the Gungetick provinces and 
some parts of the peninsula, such as Trichind-vali, &c. The death of the 
Raja prevented his Pandit Jaccanmonun from finishing it, as it was 


intended, for the information of his children. 


Tue last chapter, which was originally a detached work, is an account 
of Pdtali-putra, and: of Péli-bhdté as it is called there, and it consists 
of forty-seven leaves. This was written previously to the geographical 
treatise, and it gives an account, geographical, historical, and also mytho- 
logical of these two cities, which were contiguous to each other. It gives 
also a short history of the Raja’s family, and of his ancestors, and on that 
account only was this small tract originally undertaken. We may of 


course reasonably suppose that it was written at least 170 years ago. 


Tne writer informs us that, long after the death of Raja Bissata or 
Bassyaua, he was earnestly requested by his friends, to complete the work, 
or at least to’ arrange the materials, he had already collected, in some 
order, and to publish it, even in that state. He complied with their 
request; but it must have been long after the death of the king, for he 
mentions Pondichery ; saying, that it was inhabited by Firangs, and had 
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three pretty temples dedicated to the Gop of the Firanes, Feringies or 
French, who did not, I believe, settle there before the year 1674, He 


takes notice also of Mandarajya, or Madras, 


Tre author acts with the utmost candour, and modesty, saying, as I 
have written the Prabhoda-chandricd after the “ Pracriya-caumudé (that 
“is to say from, and after the manner of that book) so I have written this 
“ work after the Vicrama-sagara, and also from enquiries, from respect- 


“able well informed people, and froin what, I may have seen myself.” 


In the Cshétra-samasa, two other geographical tracts are mentioned : 
the first is the Dacsha-chandaca, and the other is called Dés4-valé, which, 
according to the author’s account, seem to be valuable works. There is 
also a small geopraphical treatise called Crita-dhard-vali, by RAMESwara, 
about 200 years old, it is supposed. I have only eighty leaves of it, 
and it contains some very interesting particulars. In the peninsula, there 
is a list of fifty-six countries, in high estimation among the natives. It is’ 
generally called, in the spoken dialects of India, Ch’hapana-désa or the 
fifty-six countries. It was mentioned first by Mr. Bainiy, who calls it 
Chapanna de Chalou. 'Two copies were possessed by Dr. Bucuanan, and 
I have also procured a few others. All these are most contemptible lists 
of names, badly spelt, without any explanation whatever, and they differ 
materially the one from the other. However there is really a valuable 
copy of it, in the Térd-tantra, aid published lately by the Rev. Mr. 
Warp. I have also another list of countries with proper remarks, from the 
Giélava-tantra, in which there are several most valuable hints. However 


these two lists must be used cautiously, for there are also several mistakes, 
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THis essay on the ancient geography of the Gangetick provinces, ywill 
consist of three sections. The first will treat of the boundaries, mountains, 
and rivers. In the second will be descr ibed the various districts, with 
some account of them, as far as procurable. ‘The third section will be a 
comparative essay, between the geographical accounts of these countries 
by Pro.emy, and other ancient geographers in the west, with those of the 
Paurdatics. Then occasionally, and collaterally will appear accounts, 
both historical and geographical of some of the principal towns, such as 
Palibothra and, Patali-putra now Patna, for these two towns were close to. 


each other, exactly like London and Westminister. 


‘Tur former was once the metropolis of India; but at a very early 
period it was destroyed by the Ganges: an account of it is in great for- 
wardness, and is nearly ready for the press. Its name in. Sanscrit was 
Pali-bhatt a, to be pronounced Pali-bhothra, or nearly so. Bali-gram near. 
Bhégalpur, never was the metropolis of India; yet it was a very ancient 
city, and its history is very interesting. - It was also destroyed by the 
Ganges. Chaitrapur or Chattra-gram, was the metropolis of a district in 
Bengal called Gangé-Riddha. tis now Clutpur, near Caleutia, and it 
was the Ganga or Gange-Regia of ProLemy. Dhaccé, or rather Firin gt 
Bazar, is the Tugma of Protemy, the Taukhe of El-Edrisst, and the 


Antomela of Piiny, &c. 


Accurate copies of these Sanscrit treatises on geography, will be 


deposited with the Asiatick Society, and ultimately the originals themselves, 
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SECTION L 


Boundaries of Anu-Gangam. Its Forests, Mountains and Rivers. 


ANU-GANGAM, signifies that country, which extends along the banks 
of the Ganges. The Gangetick provinces are called to this day Anon- 
, khenk, or Anonkhek in Tibet, and Enacac, by the Tartars ; and they have 
extended this appellation even to all India. The Ganges is called Kankh, 


or Kankhis in Tibet, and Kengkia, or Hengho by the Chinese.* 


_Anu-Ganeam, has to the north the Himalaya mountains, -and to the | 
: south those of Vindhya, with the bay of Bengal: the southern boundary of 
Ardcan, is also the limit of Anu-gangam towards the south, in that part of 


‘the country. To the west it has the river Drishadvat?, now the Caggar. 


Or the eastern boundary, we can at present ascertain only a few points, 
which however will give us the grand outlines. The Raghu-nandana 
Peentitis to the east of Ardcan and of Chatta-gram, are the boundary in 
the south-east: from thence it trends towards the N. E. to a place called 


Mairdm, eight Yojanas or sixty miles, to the east of Manipur, which last is 


* See Alph. Tibet, p. 344, and Des Guzgnes, &c. &c. 


VOL. XIV. _ 5 E 


382 : . (QN THE, ANCIENT 


upon a river called Brahmo-tarir, Maitram’s true Sanscrit name is Maya-— 
rama, and is amongst hills on the river Subhadra, which goes into the 

country of Barama according to the Cshétra-samasa. The Subhadré is 
the Kayndwayn, mentioned in the account of the embassy to 4va, and it 
falls inio the Avravat?, i the Burman empire. From Mairam the houn- 
dary goes to a place called Ménaldré, near the mountains of Prabhu- 
cuthéra, which join the snowy mountains, in some place unknown. The 
Prabhu mountains are the eastern boundary of Asam, and through them 
isa tremendous chasm made by Parasvu-rama, and which gives entrance 


to the Brahma-putra into India. 


Bevonp these are the famous Uda ys or Unnati nee or ane: 


beyond which the sun rises. 


Tre Vindhyan hills onena ont the bay of Ben at to the gulf of Chin: 
bay, and ihey are divided into three parts, the first or eastern part extends, 
from the bay of Bengal, to the source of the Normadd, and Soria rivers 
inclusively, and this part contains the Riesha, or bear mountaitis. To the 
west of this, as far as the gulf of Cambay Ys is the second or western part, 
‘the southern part of which is called Pariydtra, or ‘Péripitra, and the 


northern: part, which extends from ithe gates of Dill to the gulf of Cambay, 
: is called Raivata. 


_ Now the third or southern portion of these hills, is simply called Vin- 
dhya, and is to the south of the source.of the rivers Narmada, and 


Sova: the rivers Tapi or Tapti, and the Vaitaran? near Cuttac, rise from 
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ihe hills of Vindhya, -simply so called... Allthe furdtas agree, in their 
description of the hills and rivers; of India, except, ihat the Raivat hills 
are always omitted in this account: but they make a conspicuous figure in 


the history of Crisuw a. 


Tue inferipr mountains in this extensive region, are’ first, the Raja- 
‘mehél hills, - called in Sanserit, Siishwti: they are well described in the 
cominentary, on the Mahd-bhérat: they are also talled Cacshivat, from a 
‘thibe | of Brahmens of that name, settled there, ‘and well known: to the 
Purdiva, as. 

KI 

Ten come the Chad gadri, or iS noncise hill, from Chad’ga, io. be 
pronounced C harga or nearly so, the Sanscrit name of that: animal ; and 
Switch: still remains in the names of the two districts of Curruckpur, and 
Curruedea, They are mentioned i in the Cshétra-samasa. EL1an observes, 
that 1 m India, they ear the name of Carcason, to an animal with a single 
horn. This word comes from Charga, and in the possessive case, and 
in a. derivative form Chargasya. In Persian, this word is pronounced 

Kharrack and Khark. ne | | i 


hue the S. Ww. of these aceording to the Cdieatantra is the Gridhira- 
ofa, 01 or the vulture e peak the hills, He Ghiddore i in 1 the maps. i. 


a 


Hs : 
Between these: and the Sora are the famous hills of Riéja-g sriha, 


Because there was the royal mansion of J ARASANDHA. They are called 


also Giri-vraja, because he had ‘there numberless Cow-pens.. Between 
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the Soa) aid the Ganges at’ Benares and Chunar, are the Mauli hills, 
Called also Rohite; ‘or the red hills, and after them the fort of Rohtas is 
aniominated, 1 es Somemgeh ie | | 
Berwren the Son a, and the Tamasa, or Tonsa, is the extensive range of . 
Caimur, in Sanserit, Cimnritya, so called because: it. is fortunate to die* 
amongst. them, ‘The hills of Calanyara, and Chitra-cél'a, or Chitra-sdnu 
in Pandela-chand; are often mentioned in the, Puranas, and also in 
some poetical works, Beyond the Chambala are the famous hilis of 
Rawata which - sien from the. Yamund, down to Gurjorét, and. m 
a N. W. direction along the Yamuné, as far as Dilli. That part of 
them which lies to the west of Mathura, as far north as. Dilli, is called 
the Déva- girt hills, i in the Scanda-pura an d, and Maya-giri, in the Bhaga- 
path They were the abode of the famous MLx va, the chief ‘engineer of the 
Deity yee He makes a most conspicuous, Agores in the Puréxé as, and parti- 
cularly in 1 the Mahé-bharata. The scene of his many atchievements, 
and perfor mances was about Dilli. ‘The inhabitants of these hills calls 
themselves Man yas or Meyos, to this soe but by their neighbours ey 


are denominated Mer youati, or Mevatis, 


"THE inferior mountains in the east, are the Gara hills, 3 in the spoken 
dialects Gar 0, between the Brahma-putra and Sithet, along: the southern 
boundary of Asda. They form a very extensive range, the western paris 


ma 


of which are called Dordnge-giri or Derén-giri, from the country they are 


* G. Commentary, p.'695 of my MS. 
+ Scanda-purdi a, section of Revd. Bhagavat, section the kOth. 
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in; in the eastern parts they are denominated Ndmriipaj. from the country 
likewise.* | To the south of Gada or Garganh, ave the Saradé hills, men- 
tioned in the Calica-purana: the natives call them Séraidé, and there are 


the tombs of the kings of Aséima. 


Ture is another range of mountains to the east of Tiperah, and, which 
forming a curve towards the N. E. passes a little to the eastward of thie 
country of an ancient king called Hepampa, or Herampa. The name 
of the country is Casar, and its metropolis is C’haspur, the Cachara and 
‘Cuspoor of the maps. These hills are called Tilddri, or mountains of 
Tila, in the Cshétra-samésa.. In them and to eastward of Caséra is 
Tiladri-mala-gram, or the village of Mald, in the hills of Tila. It is called 
in the spoken dialects. Tilandrira-mald, and the author of the above tract, 


says that it is a pretty place. 


To the north of India are three ranges of mountains, Hima or snowy, 
is to the north of Nipala or Naya-pala; Héma or the golden mountain, is 
beyond Tibet, and Nishadha, is still further north. © Nay-pdla is between | 
. the Pédapa or foot of the mountains, and Hima. Our ancient gzeogra- 
phers were acquainted with the two first; Huma or Imaus; and Héma, 
Heémada, Hemoda, or Emodus. ‘Their information was no doubt very 
defective, and their ideas concernmg them were of course very indistinct 
and confused, as appears from Protemy’s map. That author has added 


_an inferior range, which he calls Bepyrrhus. This range, with Imaus and 


* Ndamripa, is different from Camruépa, which is toward the N. W. in A’sdma, and the former 
toward the S. E. Cdémripa is to the north of the Brahma-putra, and Ndmrxpa to the south of it. 
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Emodus; he has disposed.in the shape of the letter’ Y. Imaus is the shaft, 
and: the others. make the two branches; Emodus is to the left or north, 
anc Bépyrrhus tothe right orsouth.': Emodus beyond Tibei, is’ entirely 
~ out of its place here, and of course must be'rejected. Bepyrrhus is derived 
from the Sanscrit Bhima-péda, or Bhaya-pdda, or the tremendous pass 
up, and down the mountains; literally the tremendous footings, rests for 
the foot, or’ steps, These words’ are proviounced by ‘the Nay-pdlese 
Bhim-phéd, ot Bhim-pher, and Bhay-phed; ‘or Bhay-pher : but in Hindee 
they say Bhin-paid, Bhay-pair and Bhiin-pairi, Bhay-paid, or Bhay-pairi. 
i Dar \Paurérties admit itis true, ‘this etymological derivation of these 
words, and of Bhénva-pur or Bhaya-pur, the dreary mansion : but they have 
ivansferred thé sensation’ of terror frony ‘strangers and ‘travellers, to. the 
_ inhabitants themselves, and have framed several Tegends: accordingly. 
When Parasu-rama, undertook to destroy the Cshettris, the Chasas, 
| who then lived below in the plains, fled to the mountains, ve they con- 
-cealed themselves ih the #réatest dismAy) and constet nation. A’ vast ‘body 
of them. went tod alpése “Or the’place of the lord of speech," at the foot of 
the hills and a little to the eastward of ihe Tistd, to consult him, and claim | 
his\protection; * They then ascended ‘the tremendous Ghdis, according to 
the Cshétra-samasa. «In the same treatise, it is said, another body of them 
fothe north of Asdinu, ascended the hills and settled at a place called also 
Bhina-vati-puri, or ‘the towit yeplete with fear and terror, more commonly 
pci to and ag which Les that thé town bi the ae 


viaccn were nator: 


and he inhabitants still tr pmlc: oy the name of Panasuorsaa. to the @ 
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commentary on the Maha-hharat, the name of this place* is written 
Bhima-spharddha, or rather Bhima-sparddha, because Buima, having 
defeated, in these passes, the army of Bartdsura, laughed and rejoiced. 
roy consequence of his victory. The first etymology, I think is by far 
preferable. This appears. to be the mount Bepyrrhus of Protemy, and 
its ‘erroneous direction. in ‘his map may be rectified: Bepyrrhus, and 
Otiorocorrha are parts of the Padapa, or foot of amount Himélaya, and 
ought to be connected as such, Bepyrrhus, to the west and Otiorocorrha to 
the east, and to the narth of Aséma; for the latter is only a prolongation of 


2 


the former, - 


s THE country of Gada or Gdda-grdina is pronounced by the natives Gor- 
saul; ar Guer-ganh, that is to say the town of ‘Gor, whatever be its mean- 
ing, and through the rest of India it is called Gor, and also by our writers 
_ofthe'17th century. Even Pronemy writesit Corrha as in Ottoro-corrha. 
This: country is generally called A’séma, and is divided into two parts 
Ultara) or Uitaro-gora, and’ Dacshina-gora, in the spoken. dialects 
Utiar-gol, and Dekhin-gol, that is to say, north and south Gera. In the 
spoken. dialects, these ‘two divisions, are also called Uttar-pdda, and 


Dekhin-pdda, that is to say the N, and S, division. 


Tue Damas? of Protemy, imply the southern mountains, from the San- 
seri, Yamya, and Vamasya, which signify the south; beoause Yama 


rules there,. ‘These words, i the spoken dialects, are pronounced Jamya, 


* Page 538 of my MS, 
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and Jamasya, from which last the Greeks made Damaso?, es Diamuna for 
Jamund; and when Pxiny says, that the Hindis called the southern 
parts of the world Dramasa, we should read Diamasa or Damasa. Be- 
sides, Jama; or Piuro, is supposed to reside particularly there also, hence 
these mountains or part of them are called Jama-dhara, which imply 
either the southern mountains, or the mountains of Jama, the ruler of the 


south, in Sanserit. Inthe spoken dialects, they say Jamdhera, from which 


Bernier made Chamdara.* 


Beyonp Asdma are the Prabhu-cii’hdra mountains, beyond which are 


those called Udaya, or from behind which the sun makes his appearance. 


InMepDIATELy after the mountains of Asdma, according to Protemy, are 
those called Semanthini, which appear to be the Udaya mountains of the 
Pouréics, and the Unnati of lexicons.: These are declared to be the 
Samanta, or the very limit of the world, from which Protemy made 
Semantiini. We may also say Samunnati the very place of the rismg 
of the sun; for the particle Sam is used here intensively. Samanta is 


found in lexicons; the other never to the best of my knowledge; still it 


is admissible, for it is correct and grammatical. 


Let us pass to the mountains to the east of Bengal. Between that 
country, and Traipura, there is a range of hills, which passes close to 


Comillah, then all along the sea shore, and ends near Chat'génhk. 'This 


————————— EEE 


* Account of Asdma, Asiatick Researches, Vol. 2a p. 175. 
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range is called Raghu-nandana.in the Oshétra-samdasa, and in the district 
of Chatganh there are two portions of it, one is called Chandra-séc’hara, 
or Chandra-giri; in this is Sitd-cunda, or the pool of Srra, and the burn- 


ing well. ‘The other portion is called Viripacshya. 


_ Tur mountains to the eastward of Traipura, and of Chat gdnh, are men- 
tioned in the above geographical treatise: in the northern parts they are 
called the Tilddri or Tailédri mountains, with several places of that 
name, as we have seen before. The Peguers are called also Talians, and 
it is possible that the Taildédri or the mountain of Tila or Tailé may have 
been so called from that circumstance: for they constitute, at least in the 
lower parts of that range, the natural boundary between India, and the 
Talian country or Pegu. Between Ardcan, and Avd, is the famous 


pass of Télld or Télléki. 


In the Cshétra-samasa the Carva-phulli or Chat ganh river, is said to 


come from the Jaydadri or mountains of victory, and the ‘Nabhi or Naf 


river, from the Suvaria or golden mountains; but these are portions only 
of the above range. The mountains, as well as the country to the east- 
ward of Trai-pura are often called Reang by the natives. When we 
read in Major Dow’s history of Hindoostan, that Sultan Susan fled from 
Dhdced to Aracan, through the almost impervious forests and mountains 
of Rangdmati, it is a mistake, and it should be the forests and mountains 
of Reang. It is not likely that, that unfortunate prince should fly from 


Dhaccé to Rangamati on the borders of Asama, a great way towards the 
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north; but it is more natural to suppose, that he darted at once into the 
wilds of Trat-pura and Reang. 
Pro.emy has bestowed the name of Mazandrus on this range, but 
which is now unknown. It is probably derived from Mayun, a tribe 
between Chat ganh, and Aréean* according to Dr. Bucwanan. In this 
case Mayunddri signifies the Mayun mountains, and the Peguers are also 


called Moan.+ — 


By a strange fatality, the northern extremity of mount Matandrus in 
Pro.emy’s maps, is brought close to the town of Alosanga, now Ellasing 
on the Lojung river, to the N. W. of D’hdced. This mistake is entirely 
owing to his tables of longitude and latitude, which were originally errone- 
eus, and probably have been made worse and worse by transcribers: but 
this may be easily rectified, by adverting to the interesting particulars, 
which he' mentions concerning mount Maiandrus. In the upper parts 
of it, says he, are’ the Tilaidai, or the inhabitants of the Tiladri or Tila 
mountains mentioned before; these 3 are also called Basadex. In the 
Vamana-purara, section of the earth, the Bhasada tribes are mentioned, 
as living in the easternmost parts of India. Protemy says, that the 
Basades had a short nose as if clipped, and were very hairy, with a broad 
chest, and a broad forehead. They were of a white colour, and I sup- 
pose like that of the Peguers, called by Persian writers, a wheat colour, 


and in Sanserit Capisa. 


* Asiatich Researches, Vol. 6th, p. 228. 
+ Asiatick Rescarches, You, 5th, p. 225. 
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Ow one side of mount Maandrus, according to our author, ‘are the 
Ni anga-loge@, which, he says, signifies naked people, and this is to. this day 
the true meaning of Nanga-loga in Hindi: their country is repeatedly 
éalled Nagna-desa, or country of thé, naked in the Puraras, and they Call 
themselves Nanctas or the naked, but this word they generally pronounce 
Lancta.* * They are called also Cuci, and in the Cshétra-samasa itis said; 
that the original name is Cemu, and Cemuca, unc are pronounced in the 
dialect of that country Ceu, Ceuca oF Ceuci; and Portuguese writers men+ 
tion the country of Cu, to the eastward of Bengal. 

Tus Vindhyan mountains are in general covered with forests called in 
Sanscrit, Aranya or At avi, and this last implies an,impervious wood, or near- 
ly so. The Vindhydtavis, are often mentioned in the Purdénas, and poetical | 
works, They are. divided into forest-cantons, mentioned in the lists of coun- 
tries in the Purdias; and in geographical works among these forest-cantons, 
ten are of more renown, than the others: these are to the east of the river 
Sova, and are called in the aboye lists Dasdrna; and in geographical 
tracts Das aran‘ya, or the ten forests, and in every one of them is a strong- 
hold or fort Rina, and Dasarna signifies the ten forts. Another name for 
these forts is Uttamarna, which implies their pre-eminence, and superiority 
of power above the others. “Vhese ten strongholds: are probably the 
Dasapur, or decapolis of the last section but one.of the Padma-purana, 
and of Cosas also, ‘There resided ten chiefs, who availing themselves of 
the supineness of their neighbours below, became hill robbers, and obtain« 
ed at various periods much might and honor. They were like the savage 


: 2 


® Lastatick Researches, Yol, 7th, p. 183. 
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tribes of Rdjdmehai, chly they-acted upon a larger, and of course upon a 


more honorable scale. ~ 


Turse forests are in general called Jhati-chanda, always pronounced 
Jhéri-chand in the spoken dialects, which signifies a country abounding 
with Jhari, or places overgrown with thickets, and underwood. * However 
there are many eRtensive forests of large and tall trees of various sorts, but 
under these there is no grass, and very seldom any” underwood: therefore 


the copses are most valuable, being fit for the grazing of cattle. 


'TursEe ten’ cantons included all the woods, hills and wilds of south 
Bahar, with the two districts of Surugunjé, and Gangapur in the south. 
We have. also the Dwddasérai ya, or twelve forest-cantons, including the 
ten before mentioned with the addition of Bandela-chand and Baghela- 
Chand. Another name for such woods and thickets is Jhanci and Jhancar; 
which the natives of these forests, generally pronounce Dang? and 
Déngar, according to the Cshétra-samasa, and to the natives also, who 
call themselves Dangayas from Bandela-c’hand, all the way to the bay of 
Bengal, and their country Déngaya. The other Hindus however call the 
whole Jhar-chand, and it is noticed in Dow’s history of India, and in 
that of Bengal by Major Srewarr,* and also either by Tavernier or 
Bernier, but supposed by them to be a town in the vicinity of Berham- 
pur, instead of an extensive forest. They call it Geharcunda, and sup- 


pose it to mean a cold place. In Bengal they call it often Jangal-teri and. 
| 


* History of Bengal, p. 123. 265. 371, 
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4in the Oshétra-waniasay Jangal-cshétra’ and J. ar-Chandi, all implying the 
“woody country: Inthe: a sRe oe they-are called the: Jun gle- 


mehdis or forest*cantons) 


‘« ‘AccorDine to Major Dow’s history, when the emperor Firose TH, in the 
‘year 1358, ‘was returning from Bengal, ‘he passed through the Padmavati 
‘forest, which is one of the‘old names of Patna, once the metropolis of that 
country. These forests abounded with elephants, and the emperor caught 
many. “For a similar reason; the mountains and forests of Jhar-chand are 
called, in'the Peutingerian tables, the Lymodus mountains, abounding with 
‘elephants, and placedthere tothe south of the Ganges. They really were 
“in the country of Magadh or Magd, ‘as generally pronounced, and which 
was also the name of Putna and of south Bahar. Much information con- 
‘cerning India, was derived from Arabian merehants and sailors,’ by whom 
“the Greek and Roman fleets were chiefly manned. “These to“the names 
of countries prefixed the Arabic article Al, as in ‘Al-tibet, Al-sin, ‘&c.: thus 
they said Al-mogd for Magadh, Al-murica and Al-aryyaca, for Mura 
or Muricé and Aryyict, from which the Greeks made Lin yrica aud 
: Laie.’ El-maiéd or Patna is placed, in the above tables, 250 Roman 
wiles to the ‘eastward of the confluence of ‘the Jumnd with the Ganges, 
and its name is written there Elymaide. ‘These’ forests are called Ricsha- 
van or bear forests, and the inhabitants Bhalléta or Bhéllat’ha, bear hun- 
ters or bear killers* These are ‘the Phyllite of Protemy, and the Builloits 
of Captain Rosert Covert. ‘There were also the ‘Dryllo-phyllite, pro- 


_% Mahd-bhérat, Bhishma, section. and commentary. 
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bably from some place called Derowly: the Condali now the Gonds 
(as Bengala, from Banga) were part of the Phyllite. This shews 


that these bear hunters were spread over a.most extensive region. 


_As'these extensive forests abound with snakes, the country. is called in 
Sanscrit, Ahi-cshétra, or snake country, and Ahi-ch’hatra, from the snakes 
spreading there, their umbrellas or hoods... In the spoken dialects, they 
say Atc-het and Aic-shet. ‘The country and mountains of Aic-shet are well 
known all over the peninsula, according to Br, F., Bucnanan in_ his 
account of Mysore. Pro.emy gives to the mountains of south Bahar and 
in the western parts of Bengal, the name of Uxentus obviously from 
Aic-shet. Inthe southern parts, or in Burrd-nagpur, and adjacent coun- 
tries, he calls them Adisathrus from Ahich’hatra. The country. about 
the Vindhyan hills, from Rdjamehal to Chunar, is divided into Antara-girt, | 
or within the hills; and Bahira-giri, or without the hills, and this ast is 


applied to the country to the south of Patna along the Ganges. 


Now let us pass to the rivers, and I shall describe first, those on the 
right of the Ganges, then the rivers on the left of it; and I shall conclude 
this section with an account of the Ganges itself. ‘This I believe is the 


best way, as it will obviate many repetitions, 


_ Var first river of note below Hurdwar, and on the right side of the 
Ganges, is the Calind? or Calini, for both are used indifferently by the 
natives, and which falls into the Ganges near Canoge. She is considered 


as the younger sister of the Yamuna: hence it is called the lesser Yamuné 


| Geograray op. Ivor, | . - 895 


or Célind?. This accounts for Pronemy mistaking it-for the elder or 
greater Yamuna, and making but one river. of the two; Don Joan DE 

Barros did the same, when he says that Canoge was at the confluence of 
| the Jamund with the Ganges... Mr. D’Anvixus, better informed, removed 
the greater Jumnd to its proper place; but carried along with it Canoge, 


which accordingly he placed near Allahabad, at least’ in his first maps. 


Tue royal road from the Indus to Palibothra crossed this river, at a 
place called Calini-pacsha according to Megasthenes, and now probably 
K’hoda-gunge ; Caliné-pacsha in Sanscrit signifies a place near the Caliné. 


Tur next is the blue -Yamund or Célind?, the daughter of the sun, the 
sister of the last Manu, and also of Yama or Samana, our Pxuto or Sum- 
MANUS. Her relationship with the lesser Calinde or Calini is not. noticed 
by the Paurdrtics, though otherwise well known. In the s spoken dialects 
it is called Jamuna, Jumnd, and Jubuna particularly in. Bengal. It is 
called Diamuna by Protemy, Jomanes by Purny, and Jobares by ARRIAN, 
probably for Jobanes or Jubuna. | It is called Calind? because it has its 
source in the hilly country of Célindé, called Culinda in the Geographical 
Birmcntaries, on the Mahd-bhérata. It is the Culindrine of Pronemy 


from Culindén, a derivative from Culinda. 


Tue confluence of the Ganga and Yamuné at Praydga is called 
Trivent by the Paurditics; because three rivers are supposed to meet 
there; but the third is by no means obvious to the sight. It is the famous 


‘Sarasvat?, which comes out of the hills to the west of the Yamund, passes 
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close to’ Thaneser, loses itself in the great sandy @esart, and re-appears at 
Praydg, humbly oozing from under one of the ‘towers of the fort) as if : 
ashamed of herself. indeed she may blush’ at’ her’ own imprudence: ‘for 
she is the goddess of learning and knowledge;‘and was then coming down 
the country with a book in her hand, when she entered thé sandy desart, 
and unexpectedly was assailed by numerous demons, with frightfal coun- 
tenances, making a dreadful noise. Ashamed of her own want of fore- 
sight she sank into the ground, and re-appeared at Praydga or Allahabad, 


for as justly observed, learning-alone is insufficient. 


Turse three rivers flow then together, as far as the southern Trivent 
in Bengal, forming the Triveré, or the three plaited locks: for their waters 
do not mix, but keep distinct all the way. The waters of the Yamuna 
are blue, those of the Sarasvat¢ white, and the Ganges is of a muddy 
yellowish colour. These appearances are owing partly to the nature of 


the soil ‘below, arid dbove to the reflexion of light from the clouds. 


Tre Tamasd, or dark river, from its, being skirted, at least formerly, 
with gloomy forests, i is called Tonsa or Tenso i in the spoken dialects, pus 


by Protemy Touso or *Tousoa. 


~ Tris not to be confounded with the Sona; for the Touso, according, to 
him falls into the Ganges, above Cindia now Canti or Mirzapur. It is 
occasionally called Pariaga, as in the Viyu and* Matsya-purdnias; and 


* Section of the earth, 
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at its confluence with the Ganges, there is a very ancient place, and fort 


called to this day Permasa...’ 


Ter next river is the hateful Carmmandasa, so called, because, by the 
contact alone of its waters, we lase at once the fruit of all our good works. 
Its source is in that part of the Vindhya hills called in the Puraivas 
Vindhya-maulicd, which implies the heads, peaks or summits of the original 


mountains of Vindhya. 


_ Tuts mountam presumed once to rear his head, above that of Hindlaya, 
and thus consigned it, and the intermediate country, to total darkness. 
One day Vinpuya perceiving the sage Acasrya his spiritual guide, pros- 
nated himself to the eround before him, as usual, when the sage as a pun- 
ishment for his insolence, ordered him to remain in that posture. We had 
Arun monntains formerly in-the west, which kept the greatest part of Europe 
in constant darkness, and which must have met with a similar fate, though 
nat recorded. . All the ground he covers with his huge frame is denomina- 
ted Mauilt, or the heads or peaks of Vindhya, and ts declared to be the origin- 
al VinbHYA, ine gives its name to the whole range, from sea to sea, and is 
supposed to extend frem the Sowa to the Tonsa. As the Carmmandsd 
comes from the country of Mault, there is then a-strong presumption, that 
itis the river Omalis of Megasthenes: thus the great river, which ke calls 
Commenasis, isthe Saray, and is so called, because it comes from the 
country of Comanh, or Almora. The river Cacut’his of the same author is 


the Puna-pund, and is so called because it flows through the country of 
MOL. XLV. nae | 
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Cicata. tis also called Magadhi by the Pauréztics, for asimilar reason. 
In this manner the Yamundé is also called Célindé, because it comes from 


the hilly country of Calinda, as I observed before. 


Tur waters of the river Maulf were originally as pure, and beneficial to 
mankind, as those of any river in the country. However they were long 
after infected and spoiled, through a most strange, and unheard of circum- 


stance, in consequence of which its present name was bestowed upon it. 


a Tri-Sancu was a famous, and noneerfal king, who lived at a very early 
period, and through religions austerities, and! spells, presumed to ascend to 
heaven ‘with his family. The gods enraged at his insolence, opposed him, 
_and'he female Seprand half way with his head downwards. From his 
mouth’ issues’ a bloody~ saliva, of A most’ baneful native. Tt falls on 
Vindhya, and gives to these mountains’ a reddish hue: hence they are 
called Rohita or Lehita, the red and bloody hills in the’ “Vicinity of Rotas. 
It is unnecessary to remark, that this infectious saliva, thixing with the 
waters of the river Mawlf, would naturally infect, and render them most 
inimical to religious purposes. ‘This legend is well known: but the best 
account J ever saw, is in the Mahé-Réméyata, 5 in a dialogue between 
AcAsrva, and Hanuman. The next is the Sona: or red wees dane 
Purdras it is constantly called Sova; and I believe’ ‘never otherwise. In 
the Amara-cosa, and other uracts, I am told it 48 (called Hirartya-béhu im- 
plying the golden arm, or branch of a river, or the golden’ caiial or channel. 
These expressions imply an arm or branchvof the Sona; which really forms 


two branches, before it falls into the Ganges. The easternmost, through 
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the accumulation of sand, is now nearly filled a and probably will soon 


disappear. 


, Tue epithet of golden, does by no. means imply that gold was found in its 
sands. Jt was so called probably, on account of the influx of gold, and 
wealih, arising from the extensive trade carried on thr roug bit; for it was 
- certainly a place of shelter for all the lar ge trading boais, during the stormy 


weather, and the rainy season. 


Iw the extracts from Megasthenes by Puiny and Arrtan, the Sonus and 
Erannoboas appear, either as two distinct rivers, or as two arms of the 
same river. Be this as it may, Arrian says, that the Erannoboas was the 
third river in India, which is not true. But I suppose, that ‘Megasthenes 
meant only the Gangetick provinces: for he says that the Ganges was the 
‘first and largest: he mentions next the Commenasis or Saray, from the 
country of Commanh, as avery large river, the third large river is then the 


Erannoboas or river Sova. 


Pirotemy. finding himself peculiarly embarrassed with regard to this 
river, and the metropolis of India situated on its banks, thought proper to 
suppress it entirely. Others have done the same, under similar distressful 
circumstances. +It is howeyer wellknown to this day, under the denomina- 
tion of Hiranya-bihd, even to every school boy, in the Gdngetick pro- 


vinces, and in them there is no other river of that name. F 


Tun origin of the Sowa, and of the Narmadé is thus described by 


FP. Ticrrentuatier, on the authority of an English officer, who surveyed 


n 


n 


nm 
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it about the year 1771* “ according to an English Engineer, who went 
from Allahabad to the source of the Narmada, there are three rivers, 
which have their origin from a pool eight yards long and six broad, and 
surrounded by a border of brick. This pool is in the middle of the 
village of Amarcantaca. Above it is a rising ground about fifty yards 
high, on which Brahmens have built houses. “The Narmada flows 
from the said pool, a mile and half towards the east, then falls with 
violence down a declivity of about twenty-six yards, and then rans with. 
velocity towards a village called Capildara and from this place through 
an extensive forest, and then turning towards the west, it goes to 
Garamandel and thence into the sea. In coming out of the above pool 


it is one yard broad.” 


« Tue Sone makes its first appearance, about halfa mile from the pool, 
and then runs through a very narrow bed, down.a declivity of about 
twenty-five yards. Five miles thence, it is lost in the sands; then .collect- 
ing itself again into one body, it becomes a considerable stream, and 
goes to Rhotas. "The Juhkala (Johila) is first seen about three miles from 


the pool, and is but an insignificant stream.” 


"TIEFFENTHALER has omitted the name of ‘the officer, but it was Woa- 
114M Bruce, a Major in the Company’s service, and mentioned by Major 
RENNEL.t : 


yee SSS SSS ps 


* Beschreibung von Hindoostan, &c. p. 298. Some account of it is given .also, from native 
authorities by Captain BLunt, Asiatick Researches, Vol. 7th p. 100. 


“+t Sex Memoir of a map, &c..p. 234. 
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Tre next river is the Puna-pund, which signifies again and again, in a 
mystical sense; for it removes sins again and again. It is a most holy 
stream, and is called also Magadhé, because it flows through the country 
of Magadha or Cicata. Hence this river might be called also Cfcaté, and 
it is the Cacuthis of. Megasthenes. Then comes the Phalgu, the Fulgo of 
the maps. [I thought formerly, that it was the anonymous river of 
Proutemy, which he derives from the mountaimous regions of U-xentos, in 
‘Hindi, Aicshet, from the Sanscrit Ahicshétra. Our author has pretty well 
pointed out its confluence with the Ganges near Mudgir, where it receives 
another river from the south, called the Keuwle in the maps, and which is 
really the anonymous stream of that author, as it appears from several 
towns on tts banks: but Protemy has lengthened its course beyond mea- 


sure; as I shall show hereafter. 


Ler us now proceed to the Sulacshn7, or Chandravatt, according to the 
Cshétra-samasa. It is now called the river Chandan, because it flows 
through the Van or groves of Chandra, in the spoken dialects Chandwan, or 
Chandan. In the maps itis called Gogd, which should be written Cauca, 
because according to the above tract, it falls into the Ganges, at a place 
called Cucu, and in a derivative form Caucava, Caucwé, or Cauca. Tt flows 
a little to the eastward of Bhagalpur: but the place, originally so called, 
has been long ago swallowed up by the Ganges, along with the town of 
Bati-grém. In the Jina-vilds, it is called Aran'ya-bahd, or the torrent from 


the wilderness, bemg really nothing more. 
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Tur other rivers, as far as Tamlook, ave from the Cshétra-samasa. . The 
Rédé now the Bénsli, falls into the Ganges near Jungypur. ob believeit 
should bewritten Réd*hd, because it flows through the country of that mame. 
“The Dwdracé isnext: then, the Mayurdcsht or with the eyes of a Mayura, 
sor peacock; this is the river More. Vo.the N. E. of Jemuydacand: ave the 
‘followmg small rivers, the Gocarnt{, and beyond this the Chila, and the 
Grivamotica, in.the spoken dialects Garmord. Their path towards, the 


Ganges, is winding and inivicate. fol Jew wae 


Tur next river is the Bacréswart, which comes from the hot wells of 
Bacréswora-mahédéva, or with the jerooked Linga.. These hot wells are 
of course a most famous and holy: place of worship. It falls mto the 


Ganges above Catwé, and it is called in the maps Babla. | 


Tue Ajf, or resplendent river is the next: its name at full length is 
Ajévait or Ajamati, full of resplendence. The Ajmati, as it is pronounced, 
is the Amystis of Megasthenes, mstead.of Asmytis. It fell into the Ganges, 
according to Arrian, near a town called Catadupa, the present, and real 
name of which is Cata-dwipa; but it is more generally called Catwa. 
The Aji is called also Ajayé, Ajayi and Ajasd, in the Galava-Tantra, 
As Ajaya may be supposed to signify invincible, it is declared, that 
whatever man bathes in its waters, thereby becomes unconquerable. The 
next river is the Damodara, one of the sacred names of VisHnu, and ac- 
cording to the Cshétra-samasa, it is the Vedasmriti, or Vedavatf of the 
Purditas. Another name for itis Dévanad, especially in the upper parts of 


its course. In the spoken dialects it is called Damodé or Damodi. It is 
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the Andomatis of Arnrian, who says that it comes, as well as the Cacuthis, 
now the Puna-pund, trom the country of the Mandiadini, in Sanscrit 


Manda-bhagya or Manda-dhanya. 


Tur Dariceswart, or Daricesi, is called Dwaracest in the Galavu- 
Fantra. tis the Dalkisor of the maps, near Bishenpur. — It isso called 


from Dariceswara-mahadéva. 


THEN cones the Stlévatt, Sailavait> or Sailamaté* called simply Sailaya 
by the natives, and Selad in the maps. It is the subject of several pretty 
legends, and a damsel born on its banks, and called also Samamaty from 
that circumstance, makes a most seeped figure in the Vrthatcat ha. 


Jt is the Solomatis of Megasthenes. 


_ Tue next river is the Cansdvati, called Cansaya by the natives, and 
Cassat in the maps. The three last rivers joining together form the 
Ruipa-Narayana, or with the countenance of him, whose abode is in the 


waters, and who is VIsHNu. 


Tuen comes the Suvaria-récha, or Hiran'ya-récha, that is to say the 

° arias Pe, . . . 
golden streak. It is called also in the Purditas, in the list of rivers, 
Suciimai?, towing from the Ricsha, or bear mountains. Its name signifies 


abounding with shells, in Sanscrit Sucit, Sancha, or Cambu. 


* In Sanscrit the words va, vali, or mali, man, and mant originally signify, ia composition, lika- 
ness; but in many instances they imply fullness, abundance. In Latin we have Farcimen, furcé- 
mentum likewise, &c. 
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From Cambu, or Cambuja, in a derivative form, comes the Cambuson 
mouth of Pronemy and which, he thought, as well as many others till 


lately, communicated with the Ganges, or even was a branch of it. 


Tne Suvaria-réc’hd, it is true, does not fall into the Ganges any more 
than the four rivers, which I am going to mention; but they areso situated, 
that it Is necessary to give some account of them, for the better under- 
standing of this Geographical Essay. Of these four rivers the first is the 


Sorta, which fiows by Balasore, and is not noticed, as far as I know, in the 


Purdias. 


Tue next is the Vaitarani, which runs by Yajdpur, the Jaugepoor of 
the maps. In the upper part of its course, it is called Cocila, and in the 


spoken dialects Cozl. 


Tuer are two rivers of that name, the greater and the lesser; this lastis » 
I believe the Salundy of the maps. The greater Vaitarant is generally 
called Chittrotpalé in the Purdias. The third is the Brdhmani, called 


Sanchd in the upper part of its course. This and the Vaitaratt come 
from the district of Chuta-Nagpur. 


‘Tue fourth river is the Mahd-nada or Mahd-nadi, that is to say the 
great river. It is mentioned in the lists of rivers in the Purdias, but other- 


wise itis seldom noticed. It passes by Cat aca. 


_Proziemy considers the Cocilé and Bradmaé rivers. as one, which he 


calis Adamas, or diamond river, and to the Mahd-»adé he gives the name of 
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Dosaron. He is however mistaken: the Mahd-nadi is the diamond river, 
and his Dosaron. consists of the united streams of the Brahmai/, and the 
Cocila and is so called, because, they come from the Daséranvya also 
Dasdrita, or the ten forest-cantons. He might indeed have been led into 
this mistake very ‘easily, for the Brahmané and Cocila come from a dia- 
mond ‘country in Chuta-Nagpur, and in Major Rennux’s general map 
of India, these diamond mines towards the source of. these two rivers are: 


mentioned, and seem to extend over a large tract of ground. 


Berore we pass over to the other side of the Ganges, let us consider 
the rivers which fall into the Yamuné. The first river is the Goghas, to 
be pronounced Goghus, which passes close to Amara, or Amere near Ji aypur. 
It comes from the east, and is first noticed at a place called Ichrowle, as it 
passes to the north of it, at some distance. It winds then towards the S, W. 
and goes towards Amere and Jaypur, thence close to Bagroo, when it 
turns to the south and soon after to the S. E. The village of Ichrowle, being 
near the Goghus, is also called Goghus after it, or Cookus, as it is written 
in Arrowsmirn’s map: but it is considered by that famous geographer, as 
a different place from Ichrowle. This river is called Damiadee, by some of 
our writers of the seventeenth century, and is supposed by them to come 
from the mountainous district of Hindoon, and then to flow close to that 
city towards the west, and to fall into the Indus at Bacar, according to 
Captain R. Covert, who was there I believe in the year 1609 or 1610. 
Vhis is by no means a new idea, for this is the river without a name menti- 
oned by Protumy, who places, near its source, a town called Gagasmira, 


in which the names of the Goghas, and of the town of Amere are sufhi- 
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ciently obvious. Some respectable travellers, who have occasionally visited 
that country are of the same opinion, being deceived by; seeing that river 


flowing towards the west a considerable way. 


x me tons of Hindoon still exists, and the inhabitants, of the adjacent 
country, who. were formerly great robbers, trusting, to their fastnesses, 
among the hills, are still so, whenever they can plunder with safety. It is. 
most erronevusly called Hindour, in ArrowsMITH’s map, and I am sorry to 
observe, that otherwise admirable work disfigured by bad orthography, 
the result of too much hurry, and. carelessness, and. the errors are 
equally gross and numerous, and sometimes truly, ludicrous. As to the: 
Damiadee,* this appellation is now absolutely unknown. ‘The first notice! 
Lhad of the Goghas was from a native surveyor, whom I'sent to survey. 


the Panjdb, and who accidentally passed through Jaypur, but remained: 


there several days. 


Tue Damiadee was first noticed by the Sansons in France; but was 
omitted since by every geographer, I believe, such as the Sieur Rosenrr, 
the famous D’Anvitite, &c; butit wasrevived by Major Rennext, under: 
the name of Dummody. I think its real name was Dhimyat?, from a thin 
mist like smoke, arising from its bed. Several rivers'm India are so named: 
thus the Hiravya-baha, or eastern branch of the Sorta, is called Cujjhatt, 
or Cihé+ from Cuha a mist hovering occasionally over its bed. As. this 


branch of the Sora has disappeared or nearly so, this fog is no longer to be: 


* Sex AnpRew Bricr’s Dictionary ad vocem and others. 
_ + Commentary on the Geog. of the M. Bh. 
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seen. I think, this has-been also the fate of the Dhitmydt?¢, which is now 
absorbed by the sands. . This Dhiimyat?, seen'at Bacear by Capt. Covert, 
did. not come from Hendown, but fromsome place in the desert, still un- 
known, but I suspect that it is the river, without name, placed, in Arrow- 
sMITH’s map, to the E. N. E. of Jaysulmere. Tv passes near a village called 
Lauty or Latyanh, which village is said to be twenty Cos to the east of 
Jaysulmere, by the late: Major D. Farvey, who travelled twice that way, — 
in the years 1787 and 1780: according to him there is no river, nor 
branch of the Indus between Jaysulmere, and Baccar. He was a well 
informed man, who understood the country languages, and in his route 
he always took particular notice of the rivers which he crossed. The 
Damiadee is now called by the natives, Lofree or Rohree, from a 
town of that name, near its confluence with the Indus. Iam assured, 
. that, during the rains, the backwater from the Indus, runs up the dry 
bed of a river, for a space of three days. This dry bed is supposed, to 
have been formerly the bed of a river, formed by the united streams of 
the rivers Caggar, and Chitangh from the plains of Curu-cshetra, but 


this I think highly improbable. 


Te next is the Charmmanwaii, or abounding with hides. It is often 
mentioned in the Purdras, and is called also Charmmabala, and Siva- 
nada, in the spoken dialects Chambal and Seonad. It is sometimes repre- 
sented as reddened with the bloody hides put to steep in its water.” 
PE ee 


* In the Mégha Dita this river is said to have originated in the blood shed by Ranri Deva 
at the Gomédhds or offerings of kine. 
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THE hides, under the name of Chembelis, were formerly an article of 
trade.* ‘The country about its source is called Charmma-dwfpa, which 
is certainly between waters or rivers, which abound in that country. 
There is a town called Sibnagara, or more generally Seonah, the town 


of Siva, after whom this river is denominated. 


Tas Sipra, Sipra, Cshipra, called also the Avant? river, falls into 


the Chambal. 


Tae Sindhu or Sind, is piece eee mentioned in the Purdias, as 
well as the little river Para, commonly called Parvatz, which, after 
winding to the north of Narwar, falls into the Sindhu near Viyayagar. 
Tt is famous for its noisy falls, and romantic scenes on its banks, and 
the numerous fiocks of cranes and wild geese to be seen there, particu- 
larly at Buraicha west of Narwar. ‘The next is the little river Paujé, 
which falls into the Yamund, and is called in the spoken dialects Pauja, 


and in the maps Pohuj. 


Tue Vetravati, or abounding with withies, is a ‘most sacred river, 
Vetra or Betra is 2 withy, and so is Vithr in the old Saxon. In the 
spoken dialects andin English, the letter R is omitted; in Hind? they 
say Beit and in English With or withy. In the spoken dialects, it is 


called Betwé and Betwénité. 


Tae river Dussaun, which falls into the Vetravat? is probably the 
Dasarité of the Pauréivics. 


a tee = 
FS RR ane 8 Syne pero ters eect 
een ANSE 


* Sze Dictionnaire de Commerce. 
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Tue next river is that, which we call the Cane: but its true name js 
Ceyan, and the author, of the Cshétra-samasa, says, that itis the Criya,. 
or Criydéna of the Purdias, and called Ceyan in ‘the spoken dialects. 
Another name for itis Crishna-ganga, which, according to the Vardha- 


puraia flows by Célanjara. 


Ler us now pass to the rivers to the north of the Ganges, or on the left 
of it. The first is the Sardvati, or full of reeds: another name of the same 
import is Béxia-gangé, this is used by natives: in the Maha-bharata, it 
is called Su-Vama, or most beautiful: its present name, and of the same 
import is Rama-ganga, or ey ace aie ed. In the Saravan, or Saraban, 
that is to say the thickets of reeds on its banks, Carrick'ya was born. 
This name is sometimes applied to the river itself, though improperly, and 
from Saraban, Provemy made Sarabon and Sarabos. It is called Su- 
shomda, in the Bhagavat, or the most beautiful. It may be also translated 


the beautiful Shoma or Soma. 


In the Amara-cosa, and commentary, it is called Sausamé in a deriva- 
tive form from Su-samé. . It is declared there to be in the famous and 
extensive country of Usinara. ‘The reason for its being introduced into 
that cone is, “ because, there is in it a city called Cant’ha, and Sau-sami- 
« cantha. This word is of the neuter gender, provided the compound 
“ term be the name of a town in Usinara, else it is feminine. Example; 
“« Squ-sami-cantha, and Dacshina-cant?ha names, of towns; the first in 


< Usinara, the other out of that country.* These two towns still exist: 


* Amara@cosa, and translation by Mr. CoLeBrooke, p. 385, 
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the first, in thie late stirveys made by order 2 Government, is placed on 
the western bank of the Rama-ganga, in 99 7 of latitudé: the other or 
south Canthia is iv the district of Budayoon; and is the head place of the 
Purgwiah of Kant according to the Ayin Acheri.* There is little 
doubt, but that the Soma or Sami is the [samus of Strano, the boundary 


of Menanper’s kingdom. t 


Tue beautiful Vdmé was mentioned by MecastHeEnes, as a river falling 
into the Gang es, according to Purny. This river consists of two branches, 
the western is called Gang gan, according to the late surveys made by 
order of Government; the eastern branch is the Ram-ganga, and they 
unite about twenty miles to the south of Rampoor. On the banks of the 


former lived the G@angani of Protemy called Tangani in some copies. 


Tus next river is the Gaurd, Gaurt or Gaurdni. There are many 
rivers so called, but it is doubtful, whether this was meant by the 
Paurdiics. The inhabitants of the country call it so, this is sufficient 


authority, and it is probably the Agoranis of MrGasTHenes. 


Tur Gomati, or Vdsishtt river, is called in the spoken dialects Gumi. 
About fifty miles above Lucknow, it divides into two branches, which unite 
again below Jounpoor. ‘The eastern branch retains the name of Gumti; 


the western branch is called Sambu and Suctt, and in the spcken dialects 


* Ayin Acberi, Vol. 2d Tucseem Jumma, p. 84. 
+ Srraso Lib. 11, p. 516. 
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Sye, because it abounds with small shells. This is really the case, as 
I have repeatedly observed, whilst surveying, or travelling along its banks. 
They are all fossile, small and imbedded in its banks, and appear here 
and there, when laid bare by the encroachments of the river. . They 
consist chiefly,of small cockles and petiwinkles. Many of them look fresh, 
the rest are more or less decayed, and they are all empty. I know several 
other rivers so called, and for the same reason. In the spoken dialects, 
their name is pronounced Sye as here, Soy and Sui, at other places, from 
the Sanscrit Suci#. This river is not mentioned in any Sanserit book, 
that I ever saw, but I take it to be the Sambus of MrecasTHEnEs. ? 

Tue next river is the Sarayu, called also Devicd, and: Gharghara ; 
in the spoken dialecis Sarju, Deva, Deha and Ghéighré. ThéPauraitics 
consider these three denominations, as belonging to the;!saime river. 
The natives here are of a different opinion; they say that Dewd and 
Ghaghra are the names of the main stream, and the Sarju a different 
river as represented in Major Renne.i’s maps. The Sarjw comes from 
the mountains to the eastward of the Dewd, passes by Baraich, and joins 
the Dewd above Ayodhya or Oude, and then separating from it, below 
that town, it crosses over to the other side, that is to say to the westward 
of it, and falls into the Ganges, at Bhrigurasrama, in the spoken dialects 
Bagrasan. Yn the Cshétra-samdsa it is declared, that the Gharghara is 
the true and real Sarayy, and that it is called Mahd-sarayu or great 
Sarayu, and the other is the little Sarayw. According to the above 
Geographical Treatise, the Sarayu is also called Prema-bahini, or the 


friendly stream. ‘Towards the west it sends a branch called in the 
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Puraias, Tamasi, and in the spoken dialects, and in the maps. Tonsas 
it is a most holy stream, and joins the lesser Sarayu in the lower parts 


of its course. 


Ir is omitted by Protemy, but it is the large river called by 
Mecastuenes, Commenases, or the Comaunish river, because it comes from 
the country of Comaunh, called also Almoruh. It is called Ocdanes by 
ARTEMIDORUS, as cited by SrRAEO, because it flows by the town, ae 


through the Se of Oude, called Oéta by the poet Nownus.. 


THE Ghangharé is called Gorgoris by the Anonymous of Ravenna: 
for thus I read, instead of Torgoris, as the original documents were in 
the Greek: language, in which there is very little difference between the 
letters TsthdGreek T. The Rava or noisy river, is mentioned in the lists 
of countriés utthe Purdias, otherwise it is but little known. Ina deriva- 


tive form; it becomes Ravati, and in the spoken dialects Radif and Rapti. 


THE eh act or Gand acdvatt, is called Gandac in ‘the spoken dialects, 
and it is the Condochates of Mrcasrarnss, This river is left out by 
Protemy; but it is obvious, at least to me, that he had documents shout 
it and the Sarayuw, which, either he did not well understand, or were very 
defective. All rivers to the north of the Ganges flow in general towards 
the south, declining more or less toward the east. Here Protemy has a 
river, which, according to him, flows directly Lowest ds the south-west, 
and he has very properly bestowed no name upon i What is remark- 
able is that the source of this imaginary river is really that of the 


Gandact, and its confluence with the Ganges is that of the Dewdé. On 
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tS banks: tre: Has’ea town called’oCassida,. thé Sanseritiname of which is 
Cushadhas or ‘Cusadya, the sae swith Oude sand, ‘as it were to complete 

the sum-of blinders, “he hasoplaced) Canegiza or Canoge on its banks. 
According ito! Prommy, thesource-of this.river:is in the northern hills, ‘at: 
acplace; which he calls: Sélampure; (as itcis: written and accentuated in) | 
the Greek original). atthe foot:of: motnt -Bepyrrhus, so. called fromi 
numerous passes ‘tlirouplat and ‘called’to Abis. day wehimpher?,. synonymous; 
with Bhay-pherii or, the» tremendous - passes, as we haveseen before.: 
Selampoor, is veally:a Sanscrit name ofyaxplace, ‘Sailapura; or Sailampurs: 
for both:are grammatical, end ‘are synonymous: with: Sailagram, and the: 
obvioussmeanihg; andi. we maysay.the only one of both, is the tawnof 
Saila, which ee arocky hits. 

“OVS SHO 19. Jew OLS ©, 

»dinruusiasts, have endeavoured to frame etymologies suitable to the’ 
rank, and dignity: of this stone; which is..a. deity, and-is god in: its own 
night, for it is- VisnNnu: but they are. rejected ‘by sober and: dispassionate: 
Pandits,.as too far fetched, and sometimes ridiculeus. The name‘of this 

stone 1s “written: Sélagram, Sailagrém, Saila-chacra. and Gand act-Silé. 

People; who 2o iIn-search:of ithe Sélagraim; travelas far-as a. place’ called 

Thicedé-cote,.at the entrance neatly.fof.the snowy mountains. To the 

southoof itis, avillage; where they stop;and. procure provisions, » This 

village was. probably scalled: Sailapur cor Sailagram,::from:its situation 

near a: Saila.ov.rocky hill, and from it. this: famous stone was denominated 

Saita gram, as well as'theiriver.. Lhaecd is mentioned in Anabwenaire’s S. 
map.. 
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Tue origin of this. rocky hill is connected with a most strange legend, 
which shali give in the abstract. Visunu, unwilling to subject. himself 
to the dreaded power} and. influence, ‘of the ruler of the planet Sarurn ' 
and having no time to lese, was obliged to have recourse to his Méy4, 
or illusive. powers,: whichyareivery great, and. he suddenly became a 
rocky mountain. This is: ‘Called Satla-dya; ofa rocky mountain the 
tllusive form: but Saturn’ soon: found chim: out, : andJin the shape of 
a worm, forced ‘himself through, gnawing every part: of this. illusive 
body.» For one year of <Sarurn was. Visunu_ thus ‘tormented, and) 
through pain and vexation, he sweated most profusely, ,as,.may.’ be 
supposed, particularly about. the temples, from which issued’. twa- 
copious streams the Crishna or black, and the Swéta-Gandacé' or white 
Gand act; the one to the east, and the other to the west. After one revo- 
jution’‘of Saturn, Visunu, resumed his own shape, and ordered this’ stone 
to be worshipped, which of course derives its'divine tight from itself} with-' 
out any previous consecration, as usual in all countries in which images 
are worshipped. 

aN) 

‘THERE are four stones, which are styled Saila-mé ya and are accordingly. 
worshipped, whenever they are found. The first, is the Saila, or stone just 
mentioned ; the second, which is found abundantly in the river Sorta, is a 
figured stone, of a reddish colour, with a supposed figure of GaNnEsa, 
in the shape of an elephant, and commonly called Gan és a-cé-pavhar 
the third, is found'in the Narmmadgé; and the fourth, is a single stone or 
rock, which is the Saila-méyd, of the third part of the bow of Parasu- 


Rama, after it had been broken by Rama-cuanpra.  Itis still tobe seen, 
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about seven. Cos. to the N.E. of Janaca-pura in Taira-bhucta, at.a place 
called Dhanucé- grama, or the village of the bow, occasionally, called 
Saila-méyé-pur, « or rang, according to the Bhivana-cosa. 

Tur river Gand aca is so alice because it proceeds, from a mountain of 
that name. The people of Naypéla call it Cundacé, because it proceeds 
from the Cund a-sthala or the two. cavities, or depr essions of the;temples of 


Visuwy, i in the shape of a mountain, as I observed before. 


“ye ° 4 et bcs, 
yleter i i iat 


“Tri is also called Sala-gréma, because of the stone of that name found i inh 


its bed. Another name for it is Nardyant é, because Visunu or NARAYAN A 


abides i in its waters, in the shape of the above stone. 


| Ture i is a maplices near Janace-pura, ainch as I observed. efore, is 
called Saila-mdyd-pura or Saila-mayé-gré ama, and which becomes. Saila- 


pura, or Saila- eran, in the spoken dialects.* 


- Some believe the Saila-grém to be the eagle stone: if so it is not anew 
idea; for Marruioius, who lived I believe towards the latter end of: the 
fifteenth century, says, that eagles do keep most carefully such a stone by 
them, and that, for this purpose, they travel to India in order to procure it. 


For without it the eges in their nests would infallibly rot and be spoiled. 


* Tw the original MS. these words are written Séla-mayd, Séli-pura and Sdli-nrdma, that is to say, 
they have adopted the pronunciation of. these words, such as it is in the spoken, dialects.,..This is 
occasionally the case in geographical books in the Sanscrit language. 
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Fir next river is the Bd gmat of Bangmatt, that's t say full of noises 
and sounds. According tothe Hindwat-c hand, & section of the: Scanda- 
purdia, it comes from two springs in the’ skirts of the pe aoe BE SRR PRE 
eastern spring is the Bagmatlz, and the. western is called after Haries- 
wura or Hariitesa, or the lord in the shape: of an: antelope: > We: read i in 
the above section, that Srva ohce thoueht proper to withdre aw fe om. the busy 
scenes. of the world, and to live incognito: in the’ stiape of an n ugly and 
deformed male antelope, that he might not be’ recognised. by his wife, 
and by the gods, who, he knew would: immediately go in. search _of 
Kim, ‘ag He was one of the tliree erand agents of the world. He was 
Kot mistaken ’y for 10,000 —— ‘of the gods, they searched ice him all” 
ever the world, but in vain. His hibtielly at last led to the discovery; for 
some of the gods took particular notice of the behaviour of an ugly male: 
antelope, and they wisely concluded, that it was Siva himself in.that shape. | 
Since that time Siva is wor shipped along the banks of the Biematt, under: 
the title of Hariieswara, or Harinega. The peak we mentioned before, is 
called to.this day, according to Colonel KinkPaTRick,. Sheopoor y, the place: 
ér abode of Swi‘or Sto. The ‘pool, where he and his female friends used 
fo allay their’ thirst, is called in: the above Purtvca, Mrigas' riirgodaca, or: 
Harivtasrin godaea, or the water of the peak of the’ antelope,, meaning 
Siva in that shape. The western branch: again flows into the Bagmati » 
and I believe, that it once communicated its name: Haérin est to that river: 
and similar instances occur occasionally in-India. “HenceT suppose that. 
it is the Erineses of Mrcasruznes, who besides says, that it ran.into the 
Ganges; through the” country of the Mathe:. This country is that of 
Tirhut, called: also in Sanscrit Maitha,. and. Maithile. froma Rajd,, whose- 
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father was called Mir’n«, and from him the son was called, in a deriva< 


tive form, Mair’aa and Mair’Hia. 


_ Tue next river is the Camalé, which retains its ancient name. The town 
of Dwara-bhangd, was originally on its banks; according to the Biivana- 
COS a. it was ed a very extensive town with a fort built at a very early 
period. “What was its original name is unknown: for Dwdra-bhangé, signi- 
fies that the gate, either of the fort, or of the palace of the Rdjd, had been 
destroyed, probably by a sudden overflowing of the river Camalé. It was 
repeatedly destroyed, during the wars of the natives with the Muselmans. 
It is now a small town, and the palace of the Rdjés is no longer on the banks 
of the Camald, but on the Bacayd, called in the maps Buckiah, a little to 
the westward of the old site of the town. © It, appears to me, that the river 
Camalad, was from ithe lows being on its banks:called the Dwara-bhangé 
river, and synonymous with Dwara-baha. — It is. then the river Tiberoboas 
and Taberuncus for Tabero-bancus, mentioned in. an account of the 
Brahmens by a certain Palladius, who wrote in the latter end of the fourth 
century. The name of this town is'written Dwara-bhanja and’ Dwara- 
bhaanga, and also Dara-bhanga, and it is the Durbungah of the maps, 
‘and they all signify that the gate or door, had been broken down or 
carried away. In scripture likewise the gate of a town or-of a palace 
was no insignificant building: there were held public mectings, and it 
was also a court of justice: On the banks of the Camala was the native 
country of Calanus; for it is obvious. from. the: above account, that 
with regard to persons travelling from the west, this river was to the 
eastward of the Ganges. It appears also that the country on its banks 
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was chiefly inhabited by Brahmens, or at least, that they were in great. 
numbers there; and this is very true of Tirhut. On the Divya-nadé or 
divine river, but more generally called the little Gand act is Pusha-gram, 
or the town of the sun in his character of the nourisher. It is called also 
Ptishd-ghat€; and the founder was a worshipper of the sun. The inhabi- 
tants are Bhimihdéras or husbandmen, and are very fond of liorses. On 
the seventh of the month of 4 grahayana, they worship their horses. This 
place was, it appears, famous at an early period for the breeding of horses, 
and there is now one of the Company’s studs: the place is generally called 
Poossth. 'Yo the S. W. of it is the river Numa, which, having incurred the 


sun’s displeasure, was cursed byhim, and its waters became poisonous. 


Tue Caustic? comes next and is a large and famous river commonly 
called Cus dé and Cus. It is formed by the junction of seven large streams, , 
between the two first ranges. ‘They are all called Cus¢, with an epithet 
peculiar to every one of them. ‘The main branch is said to come from the 
hermitage of the sage Causica or Vis wamitTra, which place with a village 
i its vicinity is called Cusagrama, or Cus‘aganh, and this river Cusa 
or Causais the Cosoagus or Cosoagon, in the objective case, mentioned by 
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‘Tre next is the Bahuda, called also Mahodé in the Matsya-purava. 

In the list of rivers in the Mahd-Bharata, we read Béhudé Mahd-nadé, : 

‘These denominations imply, many waters, great waters, or the great river. 
In the Tricanda-cos‘a it is said to be called also Saita-Vahini, or the 


white river. Its present name is Dhabalé or Dhabalt, which is also a 


\ 
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Sanscrit denomination of the same import. Another name for it is Arjjuni, 
synonymous with Dhabal. It consists of two branches, the greater, and 
the lesser. The greater is simply called the: Mahda-nada, and the lesser the 
Dhabalt river. This, I suppose, to be the Sito-catis-of Mecastuenns, from 
the Sanserit Sita-canti, to be pronounced Sifo-canté or nearly so, and which 
, signifies the river with a white resplendence, or shining white. This river, 
and its western branch, are mentioned in the Cshétra-samdsa, where the 
author describing the country of Aséma, and Cama-ripa, proceeds westward 
as far as the Tista, and says, that the next river is the Sita-prabhd, 
brought from Himalaya by Sanx-peva, and the next is the Sita brought 
from the hills by Brauma. Sita-prabhé signifies shining white, and is the 
same with Sita-canti, or Mahdé-nad¢. The Sita or white river, is obviously 
the Dhabali. ‘This last was probably the original name, as it is still cur- 


rent among the natives. 


Protemy mentions this river, but without any name; otherwise its 
course is tolerably well delineated. He makes it fall into the western 
branch of the Ganges, because he was unacquainted with the eastern 
one, or the Padma. He places its confluence between Tondota, and 
Celydna. Tondota is from the Sanscrit Tand d-hatt, or market place of 
Tanda, which still exists. Celydna is from Cirttna or Cilitna-devt, wor- 


shipped at Cirit-cona, near Moorshedabad.* 


Turoucu an obvious mistake in the longitude of the confluence, he 


makes it protrude a great way to the westward of the two last places. 


\ 


* Enroneousyy written Terete-coonah by Major Rennet, in his beautiful map of the island of 


Cossim-bazars 
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_ ‘Tne next river is the Icshumati so called, because the adjacent comtry 
abounds with Ieshu or sugar-cane. It is also called in the Purditas 
Drituya, because it divides into three branches or streams, in Sangecrit 
Tri-srota, as it is repeatedly called in the Cshétra-samasa. Yn the spoken 
dialects the letter R is invariably left out, in the two words, which form 
this compound. We must say of course Tisota, from which comes Tisté 


its present name. 


"Tue first or western branch is called Purdésa-béhd, or the old stream; 
and in the maps Purtabaha. Vhe middle branch is named Atrey?, in the 
maps Atré: the third or easternmost, is still called the Tisté. It springs 
from the main body, a little above Sahib-gunge, iin to the north of 


é 


Rung-poor, and falls into the Balin eres 


Protemy has noticed this river, and, with a considerable degree of 
accuracy, he has delineated the relative situation of what he supposed to 
be its source, with regard to that of the Mahd-nadi, as may be seen by 
comparing it with that part of Major ReNNeELL’s atlas, m which these two 
rivers. are represented, as coming out of the hills, with a Heee! between 


them, as in Provemy’s map. 


Qur author has left out the first and second branches, and has carried 
the whole body of the river at once, through the third branch into the 
Brahma-puira, which he calis Daonas, and this name lie has also bestows 


ed on the Tista. Hie Diunleerey ons oF Ky 
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Yuh Teshmait isthe Oxymatis of Mrecstiixes, for thas we should 
read insiead of Qanpndetsy the'sameé substitution of fF far Thaving takéh 
place, that was neticedin a formey instancé. It is also the Hypobarus of 
Cresias, who says, that itis a river in India about two furlongs broad, and 
that its name in Hinds, signifies, producing every thing that is good, and, 
that during thirty days, it produces amber. A few lines after he says, 
that this. amber’ proceeds from trees called Sipachora. “TRIS: word is 
variously written in:different MSS. Some read Siptachora, and Piinv has 
‘Aphytacora* which, says he, signifies great sweetness, or very sweet. 
This last is the true reading, for it is obviously derived fromy the Sanscrit 
Mishtacara to be pronounced in the spoken dialects Mitdcora, and which 
‘signifies very sweet; from Misht‘a sweet, and’ ‘Acara, which implies 
excellence, excellently sweet. This amber is the common ‘sugar, of a 
light amber colour, transparent, and in crystals before ‘it is throughly 
‘refined. 20 | neo , 


Tue river Hyparchos, cailed Hypobarus by Puiny, ferens omnia bona, 

producing every thing that is good, is from the Sanscrit Sarva-vara, every 
thing “ood, to bé pronounced Sabobara, for they say Sah or Sub for Sarva, 
vali. “There is:a small river of that name mentioned’ in the Scanda- 
purdna,+ which falls into the Baégmati. It is called Sarvaricéd from 
. Sarva-vara; and ina derivative form Sarvaricd or Sarbarica, producing 


every thing that is good. Hypobarus and Hyparchos, are obviously 


‘ ’ '* Puy Lib. $7. Cap. 2. 
& Section of the Himavat-c’hand a. 
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corruptions from Subbara and Subbarica, for the letter IW is often substitut- 
ed:to the letter S;thus in Sanserit we have Septa seven, Septem in Latin, 
» Hepta in Greek and Heft m Persian.,,..Another name for this river, is 
Guda, because the, country on its banks, produces abundantly Guda or 


Yaw sugar. 


Cararoya.a sacred. stream in the north of Bengal. At the wedding of 
Siva and Parvati, the water, which was poured upon their hands, fell to 
the ground, and became a river called Cara-toya from Cara the hand, and 


Toya water. It is the Currdiyaé of the maps., — 


Ler us now pass. to the Brahma-putra or Brahma-tanaya, that 1s to say 
the son of Branma, or rather his efflucs! The account of this river, and of 
its various names is somewhat intricate, but above all its strange origin, 
which cannot well be passed unnoticed. It is to be found in ‘several 
Puraias, but the Calica is the most explicit on the subject; and I shall 


give it here in the abstract. 


_ Brauma, in the course of his travels, ridmg upon a goose, passed by 
the hermitage of the sage Sanranu, who was gone into the adjacent 
_ groves, and his wife, the beautiful. and. virtuous, AMocHA ‘was alone. - 
Struck with her beauty,, he made proposals, which. were rejected with 
indignation, and Amocu« threatened to curse him. 


 Brauma, who was disguised like a holy mendicant, began to tremble, 


and went away: however before he turned round, his efflux fell to the 
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ground, at the door of the hermitage. The efflux is described, as Hdétaca 
like gold, Cara-hataca, radiant and shining like gold, which is the colour 
of Brana’; it is always in motion like quicksilver. On Sanranu’s return 
Amoeua did not fail to acquaint him with Brauma’s behaviour: he gave 
due praise to her virtue, and. resolution ; but observed, at the same time, 
that with regard to a person of such a high rank as Branma,, who is the first 
of beings in the world, she might have complied with his wishes, without 
any impropriety. ‘This is no new idea; however Amoci« reprobated this 
doctrine with indignation. I shall pass over, how this efflux was convey- 
~ed into her womb, by her husband. The Nie was also the efflux of 
' Osinis, and probably the legend about it was equally obscene and filthy. 
In due time she was delivered of a fine boy, amidst a vast quantity of 
_ water, and who was really the son of Branm«, and exactly like him. 

Then Sanranu made a Cunda or hole like a cup, and put the child and 

waters into it. The waters soon worked their way below, to the depth of 
five Yojans or forty miles nearly, and as far as Péétdl, or the infernal 
regions. ‘This Cunda or small circular pond or lake, is called Brahma- 

cund‘a, and the river issuing from it, Brahmé-putra, the son of Brana. 

The water in it is in a constant motion, always violently agitated, as may 


be supposed; and wonders are related of this place. 


From this pool issues a stream, which forces its way, through the 
‘ famous chasm, and pass of Prabhu-cut*hdra, and rushes through the valley 
of Asda. It receives from the north the Loita, which flows through 


the country of Tibet, then through Aséma and Bengal. 
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Tus pool is occasionally mentioned in the Purditas, and always placed 


at the extremities of the east, near the Udaya, or mountains of the rising sun. 


In the Ambicé-chanda it is said, that the sun performs there his ablu- 
_ tions, before he appears above the horizon. It is called Sadya-hrada, or 
the deep pool where the sun gets rid of his weariness, Sdd or Sadi, after 
his fatiguing task. For this reason the Brahmd-putra, which comes out 


of this pool, is called Gabhasti, or the river of the sum. 


In the Cshétra-samdasa, it is said, that this passis sixteen Yojans, or sixty- 
four Cos to the eastward of Godagram, or Gorganh: and the natives of 
Asdma, with several pilgrims, whom I have consulted, reckon the distance 
to be about seventy Cos; the difference in the present case is trifling, and 


the whole distance may be about 125 British miles. 


From the above pass to the Cunda, the joumey is always performed in 
eight days, because travellers must keep together, on account of the 
_ inhabitants, who are savages, great thieves, and very cruel.. There are 
\ fixed and regular stages, with several huts of the natives. The kings of 
Asdma are sometimes obliged to chastise them; but in general they con- 
irive to secure the friendship, and protection of their chiefs, by trifling pre- 
sents. ‘The country is covered with extensive forests, with a few spots 
cleared up, with very little industry and skill. Tygers are yery numerous, 


and very bold. 
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Tue stages are vety long, and every day’s march is reckoned between 
nine and ien Cos, and as there is, I believe, a resting day, the whole dis- 


tance may amount to about sixty-five Cos or 120 British miles. 


Tuere are in Asama two rivers called Lohité, and both are mentioned 
m the Matsya-purdia, in the list of rivers; the Chacra-Lohita or greater 
Lomita, and the Cshudra-Lohita, or the lesser one. This last falls ats the 
Brahmd-puira near Yogi-gopa, and is noticed in the Bengal Atlas. ‘The 
original name of the greater Lohita is Sama@ or Sam, and this is conformable 
to a passage in the Varaha-mihira-sanhita.. There is a long list of coun- 
tries, and among those situated in the easternmost parts of India, there is 
a Sumé-tata, or country situated on the banks of the river Sama. This 
country of Sam is probabiy the country of Sym of Harrno the Armenian, 


_and it is part of Tibet, called Tsan by the Chinese. 


Tue Sama was afterward called the red river, from the following cir- 
eumstance. The famous Rama, with the title of Parasu or Parsu, 
haying been ordered by his father to cut off his own mother’s head, through 
fear of the patemal curse was obliged to obey. With his bloody Parasu 
or Parsu, or cimetar in one hand, and the bleeding head of his mother in 
the other, he appeared before his father, who was surrounded by holy men, 
who were petrified with horror at this abominable sight. He then went 
to the Brahmd-cuda to be expiated; his cimetar sticking fast to his hand 
all the way; he then washed it in the waters of the Sama, which became 
red_and bloody, or Lohita. The cimetar then fell to the ground, and 
with it he cleft the adjacent mountains, and opened a passage for himself 
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to the Ciida, and also for the waters of the Brahmaé-putra; he then fleng 
the fatal instrument into the Cutda. The cleft is calied to this day 
Prabhu-Cuthara, because it was made with a mighty Cut’hara, or cime- 


tar. ‘This is obviously the legend of Perseus, and the Goraon’s head. 


‘Tur Brahmd-putra, is also called Hrédini, as I observed im a former’ 
Essay on the Geography of the Purdias. This word, sometimes’ pro- 
nounced Hladiné, signifies in Sanscrit a deep and large river, from Hrida, 
to be pronounced Hrada or nearly so, and from which comes Hradana 
and Hrddini. In the list of rivers in the Padma-purara, it is called 
Hradya or Hradyan, and its mouth is called by Protemy the Airradén 
Ostium, or the mouth of the river Hradan: and according to him, another 
name for it was Antiboli, from a town of that name, called also by Pruxy 
Antomela, in Sanserit, Hasii-malla, in the spoken dialects Hdtii-malla, now 
Feringy-bazar to the 8. E. of D’haccd. 

Ex Eprissi says, that inthe Khamdan, which joins the Ganges,* there 
was a Trisula, or trident, firmly fixed in the bed of the river. It was of 
iron, had three sharp prongs, and rose about ten cubits above the surface 
of the water, and says our author, its name, in the language of India, was 
Barsciul, or in Sanscrit Vara or Bara-sila, the most excellent trident. 
Near this iron tree, was a man reading the praise of this river, and saying, 
« Othou, who abundantly bestowest blessings; thou art the path leading 


“to paradise; thou flowesi from sources in heaven, the road to which thou 


* P, 69 & 70. 
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«pointest out ‘to mankind: happy the man who ascends this tree, and 
« throws himself into the river;” when, some one of the hearers, moved 
by these words, ascends the tree, and jumps into the river, and is drowned, 
whilst the spectators wish him the eternal joys of paradise. ‘This is really 
in the style of the Pauranics; and though suicide is forbidden in general, 


yet there are privileged places, where it is meritorious to kill one self, 


AccorDING 6 Rameswara,* this place is in Asdma, and its name is 
Visva-nat ha, the place of the lord of the world, or Mana-pe'va: I find it is 
well known to natives of the eastern parts of this country, and is said by 
them to be eight days to the east of Goda-grama, and about two east of 
Céli-véra, in the spoken dialects Calyd-bara, a strong place on the river. It 
is a small rock at the confluence of another river with the Brahma-putra, 
Ait the Linga or Sil of Mawa-prva upon it, and a small temple erected 
there by a Raja, above 300 years ago. According to Rames wana, this 
place of worship is not mentioned in the Puranas, but only in some 


Tantras, and more particularly m the Yogini-Tantra. 


Ir appears from the above author's account, that some people visited this 
place with a view to put an end to their own lives there, and others 
out of religious motives only, to obtain certain benefits. But even this last 
was attended with much danger, for it’ was necessary, it seems, to swim or 
wade in going, and coming back from the rock, and in the mean time 


there were Jala-manushas ready to devour the pilgrims, whom they could 


* In his Commentary on the Maha- Bharat. 
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catch. Jala-manusha literally signifies watermen; however, it is never 
used in that sense; but it implies people, who in a compound shape of 
men, and of sea or river monsters, devour men and all living creatures, 


that come within their reach. 


Mava-Baru was a king, who went to worship at Visva-nith, and hav- 
ing entered the water, he saw three alligators, who wanted to devour 
him. They were them tearing the body of the Raa of Gaja-pur in 
Mohura-banja. M&va-sar'u dived into the water, and effected his escape 
to the shore. There was then. the Raja of Rasanga or Aracan, who was 
going to perform his ablutions, and who informed him, that these three 
alligators were originally three notorious gamblers, and cheats, living in 
the town of Codaru, near Raja-mahendra,* They were obliged to leave: 
the country, and to take refuge on. board of a ship, that was just ready to sail 
to distant countries, A sudden storm from the Malayan mountains in the 
peninsula drove them northward (it should be S.K.) to the country of Cirdia, 
which is near Périndra, or the lion’s country, or Sinhapur, not far from 
the lesser China. 'The ship was wrecked upon the magnet rocks, near the 
mouth of the Chart river. The three gamblers were devoured by alliga- 
tors, and were born again of them in that odious shape, and they remain 
still in the Brahmé-putra, round a hill in the middle of it. According to the 
natives, on the day of the As ocashtami, in the month of Chattra, they sacrifice 
men, buffaloes, goats and all sorts of animals in great numbers, when these 
alligators spring up to receive the blood into their mouths, and devour the 


Se 


* ProgsBiy the Codura of Prouemy. 
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flesh, which is abandoned to them. Great rejoicings are made to celebrate 
the entrance of the Brahina-putra mto their country on that day, when 
Panasvu-Rama with his cimetar cut a passage for its waters, through the 
eastern mountains. It is said however that human sacrifices, are no 
jonger allowed at that place. ‘The magnet or loadstone, is emphatically 
called Mari, or the jewel, besides which, it has in Sanscrit many other 
‘names, more scientific, and which will appear when I pass to the countries 
and islands in the Indian ocean. In this manner ARisToTLE styles the 
rnagnet % Aigo the Mant or jewel: for such is the meaning of Aia@, when 


of the feminine gender. 


In the Chatur-varga-chintémar. i, it is declared, that the Daityas having 
been once worsted by the gods, fled from before them: but finding no 
place of shelter, their counsellor Sucrdchéryya created an immense magnet 
like a mountain, which attracted the arrows of the gods, that were pointed 
withiron. Inpra perceiving this, struck the mountain with his thunder, and 
-divided it into numberless splinters: some fell upon the land, some into the 
gea. Qne fell into the sea to the south-east of Chattala or Chatt ganh, and 
this is the reason, that it is so difficult to get ee that sea. We are 
acquainted with two splinters of that mountain; one near the mouth of the 
river of Negrais, and called by the natives Marti, and by us Diamond 
Island, which denominations are implicitly synonymous; for this jewel was 
known formerly in Zurope under the name of Adamant, which originally 
signified a diamond. ‘Phe French say to this day Amant, not surely on 
saccount of its love of iron. ‘These magnetic rocks, of which we are now 
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speaking are mentioned in the Arabian Nights, and in the English translar 
tions, they are called the.rocks of adamant. ‘The other splinter is near 


Périndra, or the lion’s place in the lion’s mouth, or strait of Simcapur. 


Tis magnetic rock, or rather rocks, constitute the Maniole islands of 
Protemy, which, he says, attracted the iron nails of every ship, that passed. 
that way. ‘There were ten of them, and among the islands of Sincapur, 
there are about ten larger than the rest. Their name Maniole is obviously 
from Man in a derivative form Mantt-yala, which is admissible in the pre- . 


sent case. 


Ex Epnrissi, has placed such another splinter or rock, at the entrance of 
the red sea, and calls it Mandeb, which.I take, to be from the Sanscrit 


Man i-dwip, and in the spoken dialects Manii-déb, 


Ri mes w ara -has confounded these two splinters into one, by placing the 
latter close to the shores of the country of Cirdé, which does not extend 
beyond Cape Negrais.. ‘The trident of the lord, of the world 1s certainly 
| Vara-s‘ila, Pra-stla_and Sré-sila, -which are: denominations implying, 
excellence and power. The rock on which it stood was.of course Vara-sila, 
Para-Sila. and Sré-s ila, or the most.excellent, and blessed rock, and the river 
In which it stood. was. once so-called probably, at first by favourite poets, 
_ who sang the praises. of Manc-prva, and of his linga, not forgetting the 
rock, on which it stood, nor the. river in which it was situated: for we find 


the Brahné-putra called by European writers of the seventeenth century 


* 
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_Persilis, and Sersilis, in the easternmost paris of, Hindustan, and it:is con- 
nected by them with the river Lacsha or Lakya.* i 


In the long: lists of rivers in the Maha-bharat and. Padma-puraia, the 
\Brahmé-putra is called Anta-sila, or the river of the rock ef our latter end; 


alluding to the above rock. 


Wiru regard to.these Jala-manushas, it is to be observed, that in general 
-the Hindiis believe, that all living beings originate from an atomlike germ 
-endued ‘virtually with life; but.inert till placed in a proper medium; when 
“it becomes actually a punctum saliens or an embryo. It is indivisible, and 
-cannot be destroyed by any means whatever; but will remain till the end 

of the world. When a man dies, his: body restores to the earth, and to the 
other elements, all that augmentation of substance, -which it had received 
from them; but. the atomlike germ remains the same. The three gamb- 
lers,, whom we. mentioned before, having been devoured by three alligators, 
their germ of course remained undigested, and unhurt, and soon after 


they were naturally conveyed into the wombs of females. 


Tus atomlike germ is called in Sanscrit Atibéhica, and is mentioned in 
the Garuda-puraia.+ It is called also Véyaviyam, because it goes faster 


than the wind, and I am assured, that it is mentioned in the Védanta;t 


* Mopern Univers. History, Vol. 5th, p. 279. See also Ep>warp Terry and others. 
+ Secrion of the Préta-c’ hand a. 


. a 
{ Vepanra-pars‘an, and in the Aima-tatwanu-sandhana. 
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-they say, that it is exactly the sixth part of these atoms, which we see mov- 
ing in the rays of the sun, when admitted into a dark room, through a 
small aperture. Its situation is above the nose inwardly, and between the 
“eyebrows. However, some place it, etther in the right thumb or in the 
‘right toe. Muselmans in Arabia suppose this germ to be the sesamoid 


bone of the first phalanx of the great toe.* 


Yama cannot inflict any punishment on the Avrextirca, unless when 
united to the Pinda-déha, for otherwise it is susceptible neither of pain, nor 
pleasure. I am told, that in the Bhagavata, it is considered as the same 
with the Linga-sarira: and others assert, that it is really the Yoga-déha of 
the Lamas in Thibet. Some schools, either reject entirely, these idle no- 


tions, or substitute others of their own, . | 


‘Crrsias mentions wild men living in the waters of the river Gaita in India, 
in some part of its course, and from the-context, ‘this was in the eastern- 
“most ‘parts of that country. Gaita is perhaps for Khatai, another namé, 
for the Brahind-putra, because it was supposed to come from the immense 
country of Khatai.~ Patuapwws in his account of the Brahmens, says, that 
“there were in the Ganges, dragons ‘seventy cubits long, besides an animal 
called Odonto, who could swallow ‘a whole elephant, and was so much 
dreaded, that no body durst cross that river, only at the time of the year, 
; shen the Brahmens visited their wives, who lived.on the other side, for, dur- 


* See French Encyclopedia, v. Albadara a magical term ia that country. 


+ Avin Aczent, Vol. 2d. p. 8, &¢ 
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ing that season, the monster was never seen. Pa.uaprus supposes this river 
to be the Ganges, which seems to have been the limit of his geographical 
knowledge towards the east, but it was more probably the Brahmd-putra. 
The denominations of Par-silis or Ser-silis are now unknown in India, as 
well as that of Khamdan mentioned by Ex Epriss1, who says, that it is a 
large river, which comes from China, and falls into the Ganges. There is 
no doubt however, that at an early period it was current in India, for it is 
the Cainas of Putny, and the Doanas or Daonas of Protemy. ‘These two 
words, being joined together, make Cain-Doanas. In Sanscrit Cayan-dhu, 
and in a derivative form, Cayan-dhava or Cayan-dhau, Céyan-dhauni or 
dhauna and Cayan-dhuné, would signify the river of Céya or Brahmd, and 
of course it is‘another name for the Brahma-putra, implying exactly the 
same thing. Now Dr. F. Bucnanan says, that the western branch of the 
Airdvati is called Kiayn-dwayn, which, in the language of the Burmdn 
empire, signifies the fountain of Kzayn, which comes nearly to the same 
thing.* The case obviously, at least to me, is, that these two rivers come 
from a country called Kiayn or Cayan, and the same with that called 
Cahang in the Alphab. Tibetanum. . Itis described as an immense country 
between China, Tibet, India, Pegu, &c. It is annexed to Tibet and is to 


be pronounced Cahanh or Cé-anh. 


Epwarp Terry, and others I believe, say, that the Sersilis comes from the 
borders of Canduana, the capital of which is Carha-tanka. Canduana is 
unknown now, and is never mentioned in any book that I ever saw; but it 
ee 

| * Asiatick Researches, Vol. 5. p. 231. 
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goes by the name of its supposed capital Cara-hataca. It is mentioned 
twice inthe Mdéha-bhdrata; where it is called in the list of countries Hataca 
and Cara-hataca.' In. several lists of countries from the peninsula, and 
published by Dr. F. Bucuanan, and in another from. that country also, 
givenito me by Colonel Mackenziz, the country of Cara-hat aca is mention~ 
eds However it is absolutely unknown in this part of India; but I do not 
think that it was the name of city, but of the pool of Brauma, the water 
of which is declared, as we have seen before to be Hdtaca, and Caras 


hatace. 


In the list from Avé published by ‘Dr. F. Bucanan* there is a country 
called Kian-dan, and that gentleman declares, that the Kiayn-duan comes 
from the country ofthe Kiayn tribe. According to the journal of the 
four Chinese merchants,. in ‘their’ way’ back from Stam: to their native 
country, and inserted.in Du! Hatner’s China, the river of Siam comes from 
the mountain or mountainous region of Kyang-daw. Hasi-Kaanira men- 
tions, in that very country, a river called.also Khamdan, but he meant by it, 
it seems, the mer of Cambodia, for he says, that the town of Khancu, was 
_situated upon it, This is not true of the town, but may be of the country 
of that name, For Az Bercenni says, that it soe rather the name of the 
country, and that the town was called Khatha, and is probably the same 
place, with a fine harbour, called at present Catanh, with. an island in front, 


_ andof the same name... This harhour is no longer frequented, and even 


re 


* Asiatick Researches, Vol. 6. ps 227. 
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hardly known. However it is probably the Catiigara of ProLemy, and 


the Caitaghora of Ex Kopriss1, the fort and town. of Catanh. 


Tus country of Cayan or Cayan-dhu is mentioned by M. Poxo, with a 
river called Brius, which is the Brahma-putra. This region, says he,-is to 
the west of Carayan, and an extensive country. . _AsM. Poo speaks of these 
countries from report only, he is generally inaccurate, and it is a difficult 
task to recognise the countries he speaks, of, and to.arrange them properly. 
Be this as it may, he says, that Carayan is eighteen days from the city of 
Mien, which is Avd, and that the three first days, you descend through 
frightful precipices. Mr. De Guienes shews, thatit was part of Yunnan,* 
and I bee leave to add, that it extended a great way towards the west, as 
far as the country of Cayan-diu, on the eastern banks of the. Brahmd-putra. 
It extends along the northern frontiers of Man i-pur, from which it is sepa- 
rated by a ridge of mountains, called Carrun to this day, according to 
Colonel Symrs.+ To the west of Carayan, and of the Corrun hills, was 
the country called Car yndu by M. Poto, and which was bounded, towards the 
west, by the river Brius. This is the Brahmd-putra, which is often styled, 
if not called, the river Bry: yy a, because it is the efflux of Branma, and this 
_ word is always pronounced in the east Biryja. The country to the north 
of Aséma, on its banks is called Br amasong in the Ailphab. ‘Tibet., and 
in the Purditas, Br ahind-lunga, in the list of countries. fti is called also 


Bregiong because it is on the banks of the river Birj ny) or Burp J yore. ina 


* Histoire des Huns. Vol. 4, p. 176. 
+ Empassy to dvi, Vol, Ist. p. 181. 


436 On THE ANCIENT 


derivative form. ‘The Capucins, who had a small convent in Facpu, to 


the north of it, had some correspondence with the petty king of Bregiong.* 


Tus Bralimd-cuida, from which issues the Brahmd-putra, is the same 
which is called Chiamay by De Barros, and other Portugese writers. De 
Barros calls the Brahma-putra the Caor river, and says, that it comes from 
the lake Chamay, and from thence it goes to the town of Caor, after which 
it was denominated, thence to Strote, to Camotay, and afterwards into the 
sea. Caor is the famous town of Goda, or Gaur generally, called 
Gorgdanh, that is to say, the town of Goda. Strote is probably Sarada a 
famous place of worship mentioned in the Calicd-puraiia, and Camotay is 
the place of Camacsnya-prvi, called also Camd-pit’ha, or the seat of 
Cxmx-pe'vi. The whole country is also called Cémd-ptt’ham, pronounced 


formerly Campiad and Camta.+ 


Tus is the country called Pitan, by some of our writers of the sixteenth 
and seventeenth centuries, and which was separated from Candwanah, by 
the river Persilis according to Epwarp Terry, who says, that this river 
(which is the Brahmd-putra) comes from the country of Gor: and 
this is in some measure true for it passes through it, in its way into 
Bengal. The Chiamay lake was said to be 180 miles in circumference, 


which may be true of the country of Sayammay or Chiamay, noticed by 


* RaprpresenTazra de Padre Cappuc. Mission. della stata presente della mission delgran. Thibet, 
Roma, 1738; also Alphab. Tibet. p. 422 & 423. 


+ Ayvin AczeERt, Vol. 2d. p. 5. 
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Dr. Bucuanan.* Onrenius in his map of Asia in 1580, calls this lake 
cayamay, with two dots on the letter Y, and with the cedilla, or dash 
under the letter C, and to be pronounced Sayamay, as it is-writen by Dr. : 
Bucuanan; but in his map of India, he spells it Chyainat, which sounds 
exactly like Chyamay in English. He mentions also the country of 
Camotay, the towns of Chirote and Caor. | : 
Four rivers aré’ ‘Stipposed io’ spring from this Take, but ae the 
Brahmd-putra, the others’ must issue from it, through subterraneous chan- 
nels. The Paurdiics delight in such mystical communications, and they 
are really very numerous in India. But this sort’ of ‘patadise, with four 
rivets issuing from it, is obviously taken from our sacred books. With the 
Jews we have one, the: Hindis another: the ‘people of Tibet have one of 
their own, and the nations beyond the Brahmé-putra claim ay ptoperly 


a 


me same priviledge. 


Tue Brahma or Brahmé river, aviother name for the Brahmd-putra, { is 
called Céya, one of the names of BRaumc, hence the river of Avé; sup- 
posed to spring from the above lake, «is called Cary-priino, or the Burmdn 
Brahnd-putra; for the Burman country, is also called Pummay according 
to Dr. Bucwanan, and Puma-hang by the four Chinese merchants, menti- 
oned by Du Hatpr. The twoheads of the Doanas; and those of the two 
next rivers the Dorias; and the Serus or river of Ava in PToLEMY’s 
maps, do net correspond with the mouths, he has assigned to them on the 


sea shore. "This mistake originates from the imperfect notions which he 
* Asiatick Researches, Vol. 6. p. 226, 
VOL. XIV. | iia 
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had of the geography .of so remote a country, which he fashioned into a 
map. according: to some pre-conceived opinions, and an erroneous system of 
hisown. ‘The mouth of the Brahmd-putra, for instance, does not appear 
on the sea shore, even in our most modern maps, and the Paurdiics, in 
their geographical diagrams, make the Hrédiné or Brahma-putra, with 
the Pavani or Avd river to flow toward the 8. EK. The source of the 
eastern branch of the Doanas, or Brahkmd-putra, is really at the Brahma- 
cwida, and thus far Pronemy was right. To the upper part of this river 
through Tibet, he properly gives the name of Bautes or Bautisus. . Bhoti- 
su, in the language of Twbet, signifies the water or river of Bhota, the 
Sanscrit name of that country. He did. not know however, what became 
of it beyond Thogara or Tonker. ‘The next river is the Meghandd or 
Megha-vahana, in the spoken dialects Meghwan, and Meghna... It is a well 
known, river, and the general drain of the waters of Silhet, and adjacent 
countries. It begins I believe, to be so called near Azmarigunge, below the 
junction of two considerable rivers, the great Bacra, and the Baleswaré 
from Silhet, and commonly called Bowlee. The original stream is the great 
Bacré, which according to the Cshétra-samasa, comes from the country of 
_Hedamba, now Cachar or Cuspoor, to the eastward of Silhet. It is re- 
markable, that the Brahmd-puira, on being joimed by this inferior river, 
and of obscure origin, being from Megha or the clouds, loses its name at 
once. The Megnd, now an immense river goes into the, ocean, but, pror 
perly speaking, without joming the Ganges; though they approach very 
near to each other.. But the mouths of the Ganges and of the Brahmd- 
putra, are so masked by large, and numerous islands of various sizes, that 
they are by no means obvious from the sea, like that of the western branch ~ 
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of the Ganges. Yet there is no doubt that formerly they united thei 


streams, and that they will again at some future period. 


Tne Meghwan is the Magone of Mecastuenss, as cited by ARRIAN, as 


one of the rivers that fell into the Ganges. 


Tae next river is the Dumurd or Dumbura, for the letter M easily admits 

B and P after it. In the lower part of its course it is called the Carma- 
phulli, and falls into the sea at Chatgdnh; but Protemy has carried its mouth, 
and that of the Doanas into the gulf of Siam. According to the Cshétra- 
sdmasa, it is the eastern boundary of Tratpura or Tippera, and fourteen 

Yojanas or about 105 British miles from Agratola4, now Nir-négar, and 

formerly the capital of that country. Dumurd is a very common name in 

India, and in the spoken dialects generally pronounced Dumré, Dumriya, 

Dumroy, &c, tis the river Dorias of Protemy, for Domrias. He has 

placed its source in some country to the south of Salhata or Silhet, and he 

mentions two towns on its banks; Pandassa in the upper part of its course, 
‘but unknown; in the lower part Rangiberi, now Rangamati near Chatgénh, 
and Reang is the name of the country on its banks. On the lesser 

Dumurd, the river Chingree of the Bengal atlas, and near its source is a - 

town called there Reang. Rangdmati and Ranga-bdati to be pronounced 


Ranghari imply nearly the same thing.. 


Tue next river is the Pavan? from Pavana, which in lexicons, as in the 


Amara-cosa, becomes in a derivative form Pavaman or Pauman. I believe 
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it is so called because it flows through the country of Pama-hang* or Burma, ~ 
~which according to Dr. F. Bucianan is also called Pummay. Hence it 
is, that the first Portuguese writers, called one of the. supposed branches of 
the Cayan river, flowing through the Burmdn country, Cay-pumo, and by 
Puiny itis called Pumas or Pumén. "The Pauréit tics, as usual searched for 
a Sanscrit origin for it, and derived it from Pavana, which signifies wind. 
In the Cshétra-samésa it is called Su-bhadrd, or the beautiful and great 
river, The river Brahmotdari, says the author, flows by Mani-pura, and. 
going toward the east, it falls into the Su-bhadrd. ‘The Pdvani or Pauman, 
called also Su-bhadra, is the Atrdvatt, which flows by Amard-pura. — It 
forms the upper, or northern part of the river, which ProLemy calls Serus, 
the lower part of which is the Menan, which flows by Siam. The true 
spelling of the name of this river, and its Sanscrit origin, if derived from 
that language, are rather obscure, as it a not mentioned in any book, that 
Thave seen. I suspect however, that it is hinted in the Garuda-purdia, 
ina curious route performed by the souls of all those, who die, at least, in this 
part of the world. These souls, having assumed a pygmy form, no bigger 
than the thumb, which is compleated in twelve days after the decease, 
on the thirteenth are seized by the servants of Yama, and carried 
through the air to Yama-puri or Yama-cota, on the high grounds in the. - 
center of the Malayan peninsula, and called Giam-cout (Jama-cota) by 
Muselman writers. There they remain one month, and thence go by land 
to Dharma-purt in the N. W. quarter of the world, on the shores of the 


western ocean, , thier ere to be judged by Bae with the countenance of. the 


* Du Haxpe’s China, Vol. tst. p. 63. 
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Duarwa-rxsx or king of justice; for he has two countenances, one 
remains at Dharma-puri, and the other at Yama-puri. There are two 


roads, one for good men, called Saumya or beautiful, the other Cashta- 


Von 
i} 


marea, or the ean road: for new they travel on foot. 


In fifteen days they reach Sauri-pur, where rules JanGama with the’ 
dreadful Sie nenee: When they see the town and its ruler, they are 
much afraid; and there! they eat the funeral repast of the third pacsha. 
or of the first month and lialf, offered by their sons. | : 

Tannen they proceed, through dreadful forests, to. Varendra-na gara; 
where they: éat the funeral oblation of the second month, and receive some 
clothes, and then they set off for the next stage. The district of Vier endy a 


in Bengal, between Gauda and D hacea, is well known. 


OF the kingdom of Jangama we have some knowledge, and it is about 
half way between the Malayan peninsula and Varéndra. | Its name is 
written’ J angoma or Jangomay by European writers, and it is a great way 
to the north of Stam. It las the Laos to the east, and the country of 
Ava, or the Burmdn empire to the west. Its capital Saurz, still unknown 


to us, is upon a river called, I suppose after its name, Sawa or Saari. 


-Protemy has delineated tolerably well, the two branches of the river of 
Avi, and the relative situation of two towns upon them, which still retain 
their ancient names, only they are transposed. These two towns are 
Urathena, and Nardos or Nardon; Urathena is Radhana, the ancient 
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name of Amaré-pur, and Nardon is Nartenh on the Kayn-dween.* For 
Nardow is a town according to Propemy, and by no means the name ofa 
well known plant, and which I believe does not grow in that country. 
He says, that it was situated in the country of Rkandamar-cot a, literally, the 
fort of Ranpamar; after which the whole country was denominated: but 


of the town itself he takes no notice. whatever.- 


Tue Sanscrit name of this country is Césara, and Hedamba or 
‘Hidamba; the king of which was killed by Burma, who fell in love with 
his sister Hipamsa, and remained with her a whole year. From this 
union, are descended the present Réjds of that country, who come occasi- 
onally to Benares to worship. Huyames,:and his subjects were cannibals, 
and he and his sister wanted very much to eat Buima, ashe was fat and 
plump, Hn/amea wasalso called-+ Ruida-munda, hee whenever 
he could catch any unfortunate traveller, he made his body Ruxd‘a or 
headless; and also he made his head Murda, that is to say, he cut it off 
and separated it from the body; for it is customary with men-eaters to cut. 
off the head imediately, and to throw it away. It was enough to call 
him Runwa or the Runva-rxsx, because this necessarily implies the 
other; but Ruz da-mméda is an alliteration, highly delightful in the ears of 
Hindis, who are great admirers of such a jingle of words. However,a field 
of battle though strewed, both with Ruda and Muwitd a, is simply called 
Rundica, instead of Rund a-murtdica, because the beauty of the alliteration 


is entirely lost, by this compound assuming a derivative form. Runpa 


*® Emaassy to Avd, Vol. Ist, p. 180. 
# Commentary on the Mdha-bhdrata, section the third. 
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was the name of every Rajdé of Hedamba to the last, who was killed by 
Buima, who for that reason, was, I believe, surnawied RUN Da-MARA, or he 
who killed Runa: thus the famous king DaunpHa-sa Ra was so called, 
because he killed the Dastya Duunpuv. Rwida-méra-cota sienifies the 
fort of him, who killed Runvda. Runva was a-Daitya, and a native of 
Sonit-pura, near Gwil-péré, on the borders of Aséma, and that place was 
the metropolis of the Dattiyas or devils, whilst the gods or followers of 
Brana, lived to the westward of the Brahma-putra. ‘The country of the 
Daityas, extended from that river eastward, to the banks of the Iravaté, and 
was parcelled out amongst several chiefs; but he of Hedambé, conquered 
them all, and Hittona and Vaart, two Daityas, who resided at Sonit- 
pura, were so rauch afraid of him, that they left their country, and fled to 
distant places; for he was remarkably fierce and Gruel. His kingdom was 
very extensive, and'was three months in extent from north to south.* Pawo | 
ealls the river of Ava, Pumas or Puman, in the objective case; and says, that 
many nations in that part of the country were called in general Brachmane, 
it should be Barméne. One is particularly noticed by him, “ the Macco- 
« calinge, with two rivers called Pumas, and Cainas; both navigable, 
« but the Cainas alone, says he, fall into the Ganges.” It is therefore the 
Cayana, or Brahma-putra. The Maga-calingas are the Magas or Mugs, 


living near the séa shore in Chat ganh, and Ardcan. 


Havine thus deseribed the heads of such rivers toward the east,.as were 


known to the Paurarics, Yet us now proceed to the sea shores. 


* Cshétra-samasa, section of Hip ams. 
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Protemy says, that the easternmost branch of the Ganges was called 
‘Antibole, or Airradon. This last is from the Sanscrit Hraddna, and is the 
name of the Brahmd-putra. Antibole was the name of a town situated at 
the confluence of several large rivers tothe S. EK. of Dhacca, and now called 
Fringy-bazar. It is the Antomela_of Puiny, and its Sanscrit name is 
Hasti-malla, in the spoken dialects Hathé-miallé. In the Swarodaya- 
mahdimya, Hasti-maila, as well as the country about it, 1s called Hasti- 
bandh, because the elephants of the Raja were picketted there, or in its vici- 
nity. It was, says Puiny, situated at the confluence of five rivers, and on 


that account it is called Panchanada-nagara in the Harivansa. 


Tue next is the Phani or serpent river: it is mentioned in the Maha 
bharat, under the name of Airavat, a large sort of serpent. On its banks 
lived the famous Unuri, daughter of Arravat, or Pannaea, or the serpent 
king: from her, and Arsuna, the Pandwan, are descended the present 


Réjas of Trai-pura or Camillah. This river is the Fenny of the maps. 


Ler us now pass to the Carma-phalli, or Chatgdnh river. It is menti- 
oned in the Scanda-purana, in several Tantras, and Geographical Tracts. 
In the Bhtivana-coga, it is declared, that it is so called, because there 
Carma, or good works do blossom and flourish most luxuriantly, so as to 
produce fruit most abundantly. In short, every thing on its bank flourishes 
in that manner, such as Dharma, or religious doctrine, Carma religious 
deeds, Puitya or righteousness: even the very spot or grama, flowers in that 
wonderful manner; for Chat grdm is called in the Pura as, Phulla-grama. 


Chatta is a royal mat spread under a tree, in those times of simplicity 
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of :nianners: »Paita, Jor) Pit’ha, any seat, with the addition of -Phullz; 
implies a bléssing to the royal mat, to the royal seat. ©’ This explanation of 
the meaning ofyCdrma-phullé and Chatta-grdma, is in the Bhivana-cosa. 
. Inithe Scande-purdiia,* the words Patta and Chatta are acknowledged, 
as the hames of Chatgdénh, but with another meaning. Déeé, having des- 
troyed there, the Dartya Mantsux‘sura; his bones, the flesh being rotten, 
appeared upon the ground like immense flag stones, or Paitana in Sanserit, 
and Chattana in Hindé. The right or southern point at the mouth of the 
river, is called Pengui, because it is towards Pengu or Pegu: the left. or 
_ northen point, on the side on which the town is situated, is calléd to this 
fie Pattanh.. There can hardly be any doubt, in my humble opinion, 
but that this town is the Pente-polis of Proxemy, for Paf fa, or Patt an-phullé, 


the flourishing seat. 


Tur Carma-phullt is also called, though rarely Caria-phulli, and it is 
the Carnabul of the:Eprissi1, who wrote about the year 1194: but that 
geographer has bestowed that name, rather upon the town of Chai ganh, 


because situated on its banks. 


Tue Carma-phulli, as 1 observed before, is called in the upper part of 
its course Dumburd, Dumura, or Dumriyd: on its passing through the hills, 


it assumes the name of Carma-phullé: but its original name is Bayulé or 


* Section of the bridge of Rama. 
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Bayuia.* In the Bhivana-coga, it is declared, that it flows ‘through: the 
country of Ari-réjya, or kingdom of Ani, where it assumes the name of 
Nabhf, according to the Cshétra-samdsa, and is commonly called the Naf; 
and Teke-naf. This river is called in the Bhiivana-cosa, Héma or golden 
river, probably because it comes from the goldén mountains, st: led Héma, 
Canchwya,'Canaca &c., which signify gold. In general all the ‘rivers of 
this qountry are considered as ‘branches of the Carma-pliullt, some are 
actually so, others are so only in amysticalsénse, This accounts for the in- 
laid communications between the Carma-phulli, and the Ardean river, as 
delineated in former maps. It isnot ‘to be traced, as yet, beyond Ravvex 
or Ramu, thoug}i it may exist still further south. In the first map of the 
Bengal, atlas, this inland communication by water is well delineated 
from Chat ganh, to Chacorfya; and Mr. Bartioromuew Prarsrep, Ma- 
rine Surveyor carries it as far as Rdinu.}- Tn the Cshctra-samasay it 
Is asserted, that.the river to the south of Ramu, about two Yojanas, or 
eight Cos, is an, arm of the Carmarphuti, and the boundary of the Barna 
country, or Ar dcan; ands the author says, that there are in that country, 
five rivers or branches of the Carma, the Ichhamai?, which flows by 
Ramuna or Ramu; the Sane’ hd, the Suntar of the maps: the Srtimaii: the - 
Swarrdchari, called in the spoken dialects, according to our author, 
Sort achar’, but these two are unksnow n to me. L he last is the Cesara, 1 


ii 
the spo ken dialect ts Cach’hdra, and, on its banks is Havila-déra- grant, 


——————— ye 


z 


“\® Oshétra-samdsa and Bhivinaseosa: 

+ Sue New Directions, &c. by Benxamin Lacam, p. 20. Mr. B. Praisten, whilst-surveying some 
‘parts of the Sunderbunds, was carried away by an alligator, which he mistook for the rotten trunk 
ofa tree. This was written at the end. of his. SURVEY, where he thus left off, in the Surveyor 
General’s One, where I saw it about 40 years ago. 


Ag 
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éommionly called Ranewna, which is inhabited by Magas, and is situated 
amongst hills; and from it this river is called Havilddra in the maps. 


Bue river we mentioned before, two Yojanas to the south of Ramu 
is called Rajju, which in Sansérit signifies both a rope, and a bamboo. 
Rajju is also synonymous with Guia and Déma; which last is the name of 
several places on that doast.. Perhaps these words imply, that there was 
éither a cable, or a boom‘of bamboos lashed together, laid across the river, 
There the king of Soiitpuls Nardca, placed the Linga or Phéla of Mauc- 
DEVA, ufider the name of Adlya-ndétha ov Adi-ndtha, the primeval lord, 
Linga and Phallus. Ta the Bhiivdna-cos a, itis said, that this place 
was laid waste by the Yavanas, or Muselmans. Another name for it, was 
Phalgunagar or town of PaaLcuna, Having been built by Arsuna, called 
also Phaleuna: Tn the Cshétra-sannisa, it is said, that it was near a river, 
and that it'was built by a man of that name, and it is, Says our author, 
commonly called Phanguna or Phalgun. Another name for it, he adds, is 
Phérvigéra, and this; ix my opinion, isthe Baracurd of Pronemy: Phaleun 
is éalled Palong in the maps, with the epithet of Burra or the great, which 


might have beeit the case formerly. ‘ 


To the south of the Rajjoo, about forty miles is the river Nabhi, vulgarly 
Néf, because it proceeds from the navel of a certain god, who resides 
amongst the hills. It is more generally called Teke-naf, and in official 
reports, made to Government, I understand that it is generally so called. 
Teke-naf implies, that it flows through the country of Teké, written in some 


Sanserit books Tecu, and Teceu, to be pronounced Tecoo and Tekycu. 
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it is now the boundary of Arécan; and in some maps, it is called the 
Dombac. river, from a place of that name situated on its banks. ‘The 
Sanscrit name of Aracan is Barmd, Barmdén and Barménaca proper; by 
the people of Pegu itis called Takain. Dr. F. Bucuanan* says, i that 
Thek is the name’ of a tribe, living on the eastern branch of the river 
Naaf; and who sent a colony to the upper parts of the Carna-fulli; and 
this circumstance is recorded in the Bhiwana-cosa, in the these words: “ at 
“ Carcandaca, in the woods, will come a Trcu-rasx, who will abolish all 
** distinctions of casts; but NaxGARJuNAa will destroy him.” In the Cshétra- 
-samasa, it is called Carcdndu, near the Carma-phull’,. and its present 
name is Cécundi, says our author. It is also in the country of Cemuca, com- 
monly called Ceu or Ceuncd; and its inhabitants Ceuct or Kookies. A res- 
pectable native of Rangoon, who came some years ago to Benares with 
many persons of that country, informed me, that he had been at Arécuhe 
and that he understood, that the bulk of the inhabitants were of a tribe 
called Tek or Teké; and from it the country. was called Tekain or Takain. 
He suspected that Tecain, Yecain and Recain, might be the same name 
differently pronounced, and indeed Dr. Bucnanan says, that indistinct 
articulation is fashionable through the Burmdn empire, and the adjacent 


countries, 


Tue next river is the Maha-nad/ or great river, which flows by Ardcan. 
There is Stila or Saila-pattana, or the stone city, the seat or throne of the 


Maga Rajas. 


* Asiatick Researches, Vol. VI. p. 229. . 
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Tuere in the Maha-nadit is Venu-garita, or the bamboo fort; but the 
sea overflowing will destroy it, and leave in many places shoals, and sand 
banks. This is the second inundation of the sea, which will do so much 
mischief to the whole country. The first, it appears from our author, af- 
fected chiefly the shores of Chat ganh. This bamboo fort, I suppose has been 
rebuilt more inland, for it still exists, and is mentioned in a French map by 
the Sr. Roger in the year 1751, where it is called Fortde Bamboux. In 
a sketch of the mouth of the river of Arécan by D’Anviux8; it is inserted, but 
without a name. It is placed there about sixteen miles to N. E. of the 


pagoda, at the entrance of the river on the left side. 


Ven ueartr is literally a bamboo pit in Sanserit, but in Hindi it is 
either Vextu-gar or Ven u-gdra: the first, signifies a bamboo fort; the 
second, a bamboo-pit, which last: e hardly admissible....'The town of 
Arécan may be called with great propriety the stone city, being surrounded 


by steep craggy rocks, cut artificially like fortifications. 


a. TBE Ardécan river, in the Bhivan-cosa, is called Mahd-nadi, or the great 
river; but its real name among the natives is unknown. Pro.eEmy calls it 
Tecosanna, the true pronunciation of which is, I believe Teku-shan or - 
Teke-shan: and we have in that country thé Teke-nd if; the inhabitants of 
Ardcan are of the Tekeu tribe, and the country is called Takain, and the 
word shdén is certainly obvious in Rau-shan another name for Ardécan, and 
I believe, that Ru or Yu, Ra’, Yat, are the names of a tribe in that country: 
for, says Dr. Bucnanan, what is written Ro, is pronounced Ye in that 
country. The meaning of Shan is unknown; but I take it to be an 
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honorable title. Tt is says Captain Symzs, a very comprehensive term, 
given to different nations, whether independent or not. ‘a Wt appears to me 
that Teku-shan, was pronounced by the Portuguese Touascan, for Feke- 
shén, or Tecwd-shan, in a derivative form from Tecu-shan. Portuguese 
writers mention also another district called ‘Co-Dowascan, which I suppose 
to be Cu-Tecwa-shtn, and to allude to the invasion of the Cu or Cuci coun- 
try by the Theke tribe, as mentioned by Dr. Bucnanan. Mr. D’Anviter 
_in his map of India of the yeat 1752, mentions four places in the district of 
Chat génh; three of which. belong to Arécan: the fourth or Cu- Teeivd- 
shan, belongs to Chat ganhs being situated in the upper parts of the Carma-: 
phullé. The three other places are Towascan, or the town of Ardécan: 
Sundar or the town of the moon, in the dialect of that country, and called 
Vidhu in the Cshétra-samdsa, synonymous with Chandra or Sundar, is 
some where near the Teke-naf: the last is Soré, probably the town of Zara 
mentioned by Portuguese writers, as belonging to Arécan: its situation is 


unknown, but it is probably to the south of Arécan. 


- Wirn Portuguese writers Towascan is not the name of a river but of a — 
town, which, I conceive is no other then Ardcan, ‘the metropolis of the 
. Teke-shéin tribes. “Proxauy plices on the Tocosanna the metropolis of the 
country, and calls at Tri-lingon, a true Sanscrit appellation. Another 
name for it, says our author, was Tri-glypton, which is an attempt to 
render into Gr eck, the meaning of Trilinga or Trai-linga, the three 


Lingas of Manx-p8va, and of which the Tri-sul, or trident is the emblem. 


jai. OHS! (Embassy to Avi, Vol, 2d, p. 258. 
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it is often represented by three perpendicular cuts, parallel to each other ; 
and this in Greek is called Tri-glypton. Arécan. is part of an extensive 
district called Tri-pura or Trai-pura in the Purdtas, or the three towns 
and townships, first, inhabited by three Daztyas, the maternal uncles of 
Ravana. These three districts were Canuilla,. Chaifala and Barmdénaca, 
or Rasang;. to be pronounced Ra-shiimh or nearly so; it is now Ardcan. 
Mana-prva destroyed these three: giants, and fixed his Tiyi-sal in Camilla, 
which alone retains. the name-of Tri-pura, the two other districts having 
been wrested from the head Rdyjd.. The kings of Ardacan and of Camilla, 
were constantly striving for the mastery, and the former even conquered 
the ‘oreatest ‘part ‘of Bengal, hence, to: this ‘day,ythey assume ihe title of 
lords of the twelve: Bhiiniyds, Bhattis, or principalities of Bengal. At such 
times Arécan was the metropolis‘of the Ty-ai-puras, and of courseit became 
the seat or. place of the Pyz-linga, orthree fold energy of Maua-prva, the 
emblems. of which are the Pri-s tl, and ‘the three perpendicular euts. 
Provemy says, that in the country of Tri-linga, there were white ravens, 


white parrots: and:bearded cocks. 


Tur white parrotis the Cacdaiwa; white vavens are to be seen oecasi- 
onally in India, as well.as in-Murope, and-their appearance is considered 
in this country as most inauspicious. Seme say,.that this: white colour 
might have been artificial, and the! result’ of @ certain: liquid preparation, 
which-after the removal of the old feathers is poured upon the new ones. 
The colour ‘will last of course, as long-as these feathers do; but will disap- 
pear with them, at the next moulting season. ( Muselmans in this country 


A ‘ 
very often dye their beards likewise.) The bearded cocks have, as it 
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were, a collar of reversed feathers, round the neck and throat, and there 
only, which gives it the appearence of a beard. ‘These are found only in 
the houses of native princes, from whom i procured three or four; and am 
told that they come originally from the hills im the N. W. parts of India. 


We have also bearded eagles in Kurope. 


Tue Maha-nadi, or river of Arécan is the last on that coast, in our 
Sanserit records, avid the district of Sandowy, called also Thayndwa or 
Saindwa by Dr. Bucwanan, and declared by him and* Captain Symes, 
to be the southernmost division of Ardcan, is also the most southerly district 
of the empire of the followers of Brana, or India, along that coast, ending 
in about eighteen degrees of latitude north. In the Bhivana-cosa, it is 
called Sandwipa, but, I believe it should be Sandwzt. In that district is a 
river, and a town cailed in modern maps Sedoa for Saindwa, and in 
Prozemy Sadus and Sada. Between this river and Arécan, there is another 
large one concealed behind the island of Cheduba, and the name of which — 
is Catd-baidé or Chia baiah. This is the river Cata-beda of Protemy, 
which, it is true, he has placed erroneously to the north of Arécan; but, 
as it retains its name to this day among the natives, and as it is an uncom- 


mion one in that country, we can hardly be mistaken. 


As that part of the country is very little frequented by seafaring people, 
the Cata-bardé is not noticed in-any map, or sea chart whatever. It was 


first brought tolight by the late Mr. Reusenw Burrow an able Astronomer, 


* Asiatich Researches, Vol. 6th. 199 and 201. 
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and who visited that part of the coast by order of government.* In the 
language of that county Catd is a fort, and Byeitsd or Baid2é is the name 
of a tribe in that country.+ Thus Caéid-baiza is Fort baidzd, and Batdza- 


Cata is the Baiza-fort.. 


Tue island of Cheduba, opposite to this river, is called very properly 
Bazacata by Protemy, and Dr. Bucuanan informs us, thatthe letters 
TT, D, Th.andS, Z, are almost used indiscriminately in that country, where 


even indistinct pronunciation is fashionable. 


In the countries of Chatéala, and Barmdnaca, R&ma-cuanpra began his 
first bridge, in his intended expedition against Ravana. The abutment 
/took up the whole of these countries; and then Rama-cuanpra carried on 
his works, directly towards Subela or Sumatra, and had nearly reached 
that island, when by the advice of Visnisuan king of that country, he 
left off, and began another bridge at Rameswara in the south of India. Of 
the fornier bridge seven piers are still to be seen, which form the archipe- 
lagos of the Andaman and Nicobar islands, exhibiting vast ruins consist- 
ing of all the rocks, which surrounded them. “fhe Hindis fancy that all 
ledges of rocks, and all islands placed in a line are the remains of bridges 
made either by the gods, or by the devils, for some particular purposes, 


generally unknown to us at present. 


nS 


* . Asiatick Researches, Vol. 4. p. 326. 
+ Asiatich Researches, Vol. 5. 224. 
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- Tue Portuguese. maps exhibit only four rivers on that coast; that of 
Chat ganh ; the Chocorid, to be pronounced Khoceria; the river and gulf of 
Rdmeu, and the river of Arécan. The gulf of Rému, now called the bay. 
of Cruzcool, has a considerable river, that falls. into it, called Mush~ 
colley after which is denominated the opposite island, but called by our 
seafaring people Mascal, this appellation being more familiar to them: 
but in the Portuguese maps, there is no name affixed to. it, The name of 
the island to the north of this, is Cuccwra-dwipa,, but In: the spcken. dialects: 
Cuccur-divé or Cuccrir die, or the island of dogs.: In these dialects a doe 
is generally called Cuta@; and from Cuté-dwip I suspect they have made. 
Cuttub-dea. ‘There is a place in it called. Cukera-hanserd, which, the pilots. 
- Say, signifies Dog-swimming Creek. Itis called Quoqor--divd by Linpscuor 


im his map of India, and Cuccuri-diva by I... Monszrrar.* 


Tse course of the Ganges has not been traced beyond Gangautri, for 
the stream, a little farther, is entirely concealed under a glaciere or iceberg, 
and is supposed to be inaccessible. Be this as it may, the source of the 
Ganges is supposed to be in a basin called Cuda, because it is in the 
shape of a drinking vessel, so called in Savscrit, and Piyala in Hindi. 
“Thus the source of the N ile, and that of the Jordan, was called Phiala, or 
the cup in Greek, because in that shape, and the water, forcing its way at 
the bottom, re-appeared at a considerable distance, through sublerraneous 


-channels.. 


* [nan autograph. MS. of the author, in my possession, The Padre wrote about the year 
4590, in the prisons of Senna in Arabia. 
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Tis, is. Suppo: sed to be the case, with our Cuda, which is said to be 
deep, and that water is constantly oozing, and dripping from its steep, 
and guttered sides, forming’ many little streams, which are. called the 
hundred weepers, from the manner im which they fall, and also from the 
noise, they make... These falling to the bottom, form.a considerable stream, 
which, they say, ‘forces its way through channels, either under ground, or 
under the glaciere. “This place is said’ to be inaccessible to mortals, and 
‘that the above particulars: were revealed to certain Munis.* This stream 
re-appears at Gang eautr’, where is a fall of no great magnitude. Below the 
fall, in the middle of the river, is a rock styled the head,. or top of the 
Linga of Maux-peva. The Ganges tumbles over it, hence this stone is 
called, from that circumstance Patacnt, or Patcam. From thence the 
yiver goes tu the Awartia of theG anges, or of Ht ara, Hari and Brahma ;.and 
thus we have Gangdwértia, Brahmawartia, &c.; but it is more generally 
called Hara-dwara, the gate or pass of Hara. Awartta literally signifies 
an enclosed place of a circular form, and is more particularly applied to 
places of worship ; but in general these places are circumscribed, by. an. 


imaginary line only. 


THE Pauranics, declare, that the Ganges; issuing from under the feet of 
Visunu,.under the pole, flies through the air, brushing the summits of the 
highest mountains, and falls into the Cunda of Brauma, which is acknow- 

| ledged to be the lake of Mana-sarovara, and. from thence through the air 


again, it alights upon the head of Maua-prva,. and remains entangled in 


* Tuey have however been revealed to Capt. Honeson, see page 117 of this volume. —— the ac- 
count here given is so correct that it proves the actual visitation of the spot by the Hindvs.—H. H. WwW. 
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the lock of hair on his head, from which it drops continually into a bason 
beneath, called Bindu-sarovara or the dripping pool, but this cannot be 


the same with our dripping Cutda. 


0 


Tis curious account of the origin of the Ganges, was not unknown to 
our ancient writers; for PLiny says, that the Ganges, after such fatiguing a 
journey, brushing the tops of mountains in its way, as Currius says, rests 
itself at last ina lake. Mr. Jamzs Fraser of the Civil Service, in his sur- 
vey of the source of the Ganges, saw the peaks which surround this hollow, 
but the road to this holy Cuda was impracticable, and this holy place 
remains inaccessible to this day.* Below Haradwdra the Ganges sends 
forth several branches, which rejoin the parent stream at various distances. 
These branches are in general the remains of old beds of the river, at dif- 


ferent periods. 


On the western side, they form an almost uninterrupted chain as far as 
Furruckabad, according to the latest surveys of that country. 

Tues branches have various names; but in general, they are called by 
the country people BurtGangé, or the old Ganges. Another name is 
Bat-ganga, or the reed river, because, whenever the Ganges, or any other 
river forsakes its old bed, this old bed and its banks are soon overrun with 
‘Bara or reeds, which form numberless thickets, in Sanscrit Saraban: and 
these two denominations, are used by the learned, particularly the latter. 


: 3 


* Sez Astatick Researches, Vol. XII 


ee 
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‘Itis by:nd means an uncommon name in India, as well as Saravati,: or 
abounding with reeds. It has aiso the name of the Rama-ganga, to the 


eastward of the Ganges. 


"Tue only branch of that name; which can attract our notice, is to the 
westward; springs out at Hardwar, and rejoins the Ganges at Banghatt.- 
This, part is. well delineated in. the general map of India. It springs out 
again, according to the late surveys, at Succur-taul, passes to the eastward 
of the ruins of Hastind-pur, and rejoins the Ganges at Gur-muctes war. 
This. Ban or Saraban river was formerly the bed of the Ganges, and the 


present bed to the eastward was also once the Baw or Saraban. river, 


Tus Proremy mistook: for the Rama-ganga, called. also the Ban, 
Saraban and Sardvati river. For the four towns, which he places on its 
banks, are either on the old,. or on the new bed of the Ganges. Storit; 
and Sapotus.are Hasinaura, or Hastind-nagara on the eid bed; aad. 
Sabal, now in ruins, on the-eastern.bank of the new bed, and is commonly 
called Sabulewr. Hastind-pur is twenty-four miles S. W. of Déré-nagar; 
and eleven to the west of the present Ganges: and it is called Hastnawer, 
in the Ayin Acberi.* Korta is the, Awartta, we mentioned before, or Har- 
dwér. tis called Arate in the Peuting. tables, and by the Anonymous | 
of Ravenna. | 


In the immense plains of Anu-Gangam or the Gangetic pravinces, 


there are two declivities or descents. One towards the east, and thé other 


* Vor. 3d. p. 57. 
VOL. XIV, 6A 
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from the northern mountains towards the south. This precipitates the 
awaters of the Ganges, against its right bank, towards the south, and makes 
them strike with viclence against the Pdadanta or: Pédantica, the foot’s 
end of the mountains to the south, and which begins at Chwitdr, and 
ends at Rdj-mahl. 'The soil of the country to ‘the south of the Ganges 
consists entirely of native earth, stiff, of a reddish colour, and strongly 
fortified with huge rocks, and stenes of various sizes. The soil of the 
country ‘to the north, as far as the mountains, is. entirely alluvial, with 
large tabular concretions of Cancar or Tophus agquatilis. The depth 
is unknown, as excavations have been made tothe depth of about 108 
feet without coming at the bottom, or to the native earth. In the upper 
-parts of the course of the Ganges, as far down as the pass of Sancri- 
gali, its aberrations and wanderings are confined, within narrow limits, and 
its encroachments and devastations are comparatively trifling. “It is a 
female deity, and in her watery form, is of a most restless disposition, 
seemingly bent on mischief, and often doing much harm. ‘This unrelent- 
ing disposition of hers to encroach, is greatly impeded, and checked 
by the Padanti, or the foot of the mountains with its rocky points pro- 
jecting into the stream such as Chutar, Mudgir, Sultan-gunge, Patier- 


gotta, Pointy, Sancri-gali and Raj-maki. 
Tus word .Pddanti ‘is pronounced Ponty in the spoken dialects, and 
48 spelt Paentee by Dr. Hunter, in his Dictionary. But by Pointy we 


es : 


generally understand now, that rocky point, which is near Patter-gotta. 


GrocraPpHy oF INDIA. 459 


Tus Sanscrit name of Chunar is Charan ddri, or Charana-giri, which 
is nearly synonymous with Pédantica, ‘This last is mentioned in the 


Raina-cosa, and in some Puranas, where it is called Padapa. 


Berwern these huge rocky pomts the Ganges is constantly at. work, 
excavating deep bays and gulf, which, after long perieds,.she fills up 
entirely, and then scoops them out again. Even the huge rocky points, 
T just mentioned, have: by no. means escaped her unrelenting’ activity. 
They are cut down almost perpendicularly from top to bottom; and it is 
written in the Purdivas, that the Ganges has carried away the half of the 
hills of Chunar, and Mudgir; but there was no occasion for any written 
authority in the present case. 


Ir is written in the Vayu. and Vishnu-puranas, that Flastind-pur was 
destroyed by the Ganges, early in the .Cali-yuga. Whe Vayw places this 
event in the sixth generation after the great war, and the Vishnu-puraéna 
an. the eighth; that is. between eleven or twelve hundred years before our 
era; and it is recorded there, that the seat of empire. was transfered -to 
Causambi near Allahabad. It is well-known that the old site of Patali- 
putra or Paina, has been entirely carried away by the Ganges, and in its 
room, several'sand banks were formed, and which are delineated in Major 
ReNNeELL’s map of the course of the Ganges with his usual accuracy. 
However Colonel Conesrooxe, Surveyor General, having made anew survey 
of the river, found that these several sand banks were consolidated, 
iato an island about: sixteen miles long, and which masks entirely the 


mouth of the Giandacé, nay it has forced it, in an oblique direction about 


4 
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six miles below Patna, whilst in Major RENNELL’s time, it was due north 


from the N. W. corner of that town, and im sight of. it. 


Tre most ancient town of Bah-gur or Bailini-gur, close and opposite 
to Bhagal-pur, was entirely destroyed by the Gages, in the beginning 
of the thirteenth century, according to the Cshétra-samdsa, Its place is | 
wholly filled up with sand and loose earth, many villages are now upon it. 


This spot at some future period will be scooped out again and so on 


alternately. 


As the Ganges is a most favourite deity of the Hinds, they have in 
various shapes applied to it the ineffable and mysterious number THREE, 
the type of the Hind? triad. ‘Tt comes down from heaven in a threefold 
stream, which upon earth forms a Triveni, or three plated locks, ‘This 
stream at Prayag meeting Yamuna and Saraswatt, forms here a second. 
Triveni, and the two jast rivers near Hoogly, forsaking the Ganges, form a 
third Trivert. Besides these illustrious streams, the Ganges receives 
many inferior ones divided into various classes. Seven belong to the first, 
one hundred to tle second, and one thousand to the third. All these hav- 
ing joined the Ganges, to pay their respects to her, part from her as they 
approach the sea. Hence the Ganges is said to rush into the ocean 
through three, seven, one hundred and even one thousand mouths. This 


beautiful arrangement conveys but little geographical information. 


Tue Ganges has also three Gangautris; one in the north, which is well 


known, the second is at Hardwar, and the third near Patter-gotta. 
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‘Te two last are certainly falls; but of that kind only called Rapids in 
America. .'Vhe last was well known in the twelfth and thirteenth centuries, 
and a considerable town at the mouth of the Causc?, with the surrounding 


district was from that circumstance called Gangautri.* 


TuErRE are several inferior rapids, in the Ganges, which are called by 
the natives Patdeni, Patcni and Patcanyd. The last Gangautri begins 
at Patter-gotta, andends at Sancri-gali, and is certainly a dangerous rapid, 
where many accidents happen. It was formerly much, dreaded, not only 
on account of the violence of the current, of the many rocks and sands in 
the bed of the river; but also, on account of the thievish, and, cruel disposi-. 
tion of the natives on both sides, 

Hence I am told, that poets sometimes called it the reach, stream. or rapid” 
of the blessed or departed, Nirvana-vaha, answering to the American 


phrase of Rapid des Noyés, or des Trepassés. 


THERE were also three remarkable Charan ddris, or Padéntis, Chui ar, 
‘Mudgir and Pointy, each of which hada Gala, Gali, a pass or Gully. ‘The 
last is called Sancri-gali, from the Sanscrit Sancirna-gali, or the intricate,. 


and narrow pass. 


Tur two other Pddantis, with their passes, or Gullies are Srigala,. 
another name for Chuidr, and the Sagala of Protemy: the other is 


Sachald, or Mudgir, and called Sigala by our ancient geographer. 


re 
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* History of Bengal, by Major Stewarr, p. 52. 
VOL. XIV. 6B 
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Ler us now pass to the lower parts of the Ganges, in its course towards 
the sea, through the Antarvéds, or Delta of the Ganges. Protemy reckons 


five mouths, which luckily he describes with tolerable accuracy. 


Tue first mouth is the Cambuson, now the Suvarna-rec’ha, or Pipley 
river, which was considered, as the westernmost mouth of the Ganges, till 
the country was surveyed, under the inspection of Major RENNELL. 

Tue next or second mouth, which is that of the Bhéigirat’id, is called in 
Sanscrit, Vriddhamantes wara-Samudra, literally the swelling lord Oceanus 
alluding to the Bore, which makes its appearence in this branch of the 
river. It begins, at Fulia and reaches sometimes as far as Nadiya. 
Phulla-grém is the Sanscrit name of Fulta and is so called because Samu- 
dra swells with joy, at the sight of his beloved son Tidus; and his heart, 
like a flower, opens and expands, at the sight of him. Vriddhamanta 
_ unplies increase, either in bulk, consequence or wealth, &c. In the spoken 
dialects it is called the Buddmanteswara, and simply the Manteswari 
river. It issaid in the Cshétra-samasa to consist of three channels; one 
leads toward Hijjilt, and was called the old moorish, or western channel 
formerly; for the present western channel, to the eastward of the former, is 
very different. The old moorish channel, 1 believe is no longer used. 
The second goes toward Gangé-ségara, this is the eastern channel; and 
the third in the middle is called Ragi-masana. ‘These channels are 
formed by sand banks, denominated in some places braces, and in others 
reefs, and flats. ‘The Rdgi-masdna is along that sand, corruptly called 


by seafaring people, the mizen-sand, Rédgi signifies lusting after, greedi- 
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ness of prey. Masana is supposed to be derived, from the Sanscrit Masi, 
which signifies a change of form: but Masan in the spoken dialects, when. 
speaking of the water of the Ganges implies a particular part of the chan- 
nel, where the stream puts on a new form, and which looks like a gentle 
boiling of the water, with sand rising up and falling down. That partofthe 
Channel is carefully avoided by boatmen, as it shews that there is a quick- 
sand, which causes this appearance. I am assured that it is also called _ 
Ran-masdn, nay some insist that this is the true reading. Rana implies 
a tumultuous struggling, attended with a quick motion, and running aad 


answers. here to the English word race, as used by seafaring people. 


Tis mouth is thus called on account of its size, and of the tremendous 
appearence of the Bore in it, Samudra, is Ocranus, Sagara, is Pontus, 
N arayer a, is Nereus, or Nereon, and Varwia, called also Naupati, or 
Naupaiin, or the lord of ships is Neptune, and perhaps the Nephtyn of the 
Egyptians. This is the Ostium magnum, the second mouth of the Ganges, 
; according to Protemy. ‘The third mouth called by him Camberilhon, 1s 
that of the river Cambaraca, the true Sanscrit name of which, is Cuméraca, 
according to the Cshétra-samasa. It is called, in the spoken dialects Cam- 
badac, or Cabhadac, and by our early writers, Gundruc probably for 
Gumbruc; and also Gaudet, which is a mistake; for this is the Godupa, 


called in the spoken dialects God ué and God avahi, and in the maps Gorrey, 


to the eastward of Bhushna.* 
————————oaooeaaaaeeeeee 


* Sxe aslo Geog. Dict. of Anp. Baice, of Exeter voce Jesuaé, 
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THe Cumaraca and Icl’hamati; are branches of the Bhairava, or 
Boyrub in the spoken dialects, and which proceeds from the sweat of 
MAEA-DEVA. 

Tue fourth is called the false. mouth by Protemy, probably because it 
is so broad, and extensive, that it was often mistaken for the easternmost 
branch of the Ganges, which lies concealed behind numerous islands. Its 
Sanscrit name according to Cavi-Rama’s Commentary, is Trina-cach’ha, 
on account of its banks being covered with luxuriant grass, and of course 
abounding with Hariva, deers and antelopes; for which reason it is also 
called Harina-ghatta, from their frequently making their appearence, at 


the landing places or Ghatts. 


Protemy’s description of the Delta is by no means a bad one, if we 
reject the longitudes and latitudes, as I always do, and adhere solely io 
his narrative, which is plain enough. He begins with the western branch 
of the Ganges or Bhégirat hi, and says, that it sends one branch to the 
right, or towards the west, and another towards the ‘east, or to the left. 
This takes place at Tri-vei?, so called from three rivers parting, in three 
different directions, and it is a most sacred place. ‘The branch, which 
goes towards the right, is the famous Saraswati : and ProLemy says, 
that it flows into the Cambusan mouth, or the mouth of the Jellasore river, — 
called in Sanscrit Sactimaté, synonimous with Cambu, or Camby or the 
river of shells. This communication does not exist, but it was believed 
to exist, till the country was surveyed. This branch sends another arm 


says our author, which affords a passage into the great mouth, or that of 
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the Bhagirathi or Ganges. This supposed branch is the Rupanarayaia, 
which, if the Saraswat?, ever flowed into the Cambuson mouth, must of 
course have sprung from it, and it was then natural to suppose that it did 
so. Mr. D’Anvitte has brought the Saraswatt into the Jellasore river in 
his maps, and supposed that the communication took place a little above 
a. village cailed Danton, and if we look into the Bengal Atlas, we shall 
perceive, that during the rains, atleast, it is possible to go by water, from 
Hoogly, through the Saraswat?, and many other rivers, to within a few 


miles of Danton, and the Jellasore river. 


Tne river, which according to Protemy branches out towards the east, 
or to the left, and goes into the Cambarican mouth is the Junné, called in 
Bengal Jubund. For the Ganges, the Jwnna and the Saraswat? unite at 
the northern Trivett or Allahabad, and part afierwards at this Triveri? 
near Hoogly. It was known to the ancients; for it is called Tropina by 
Pury; and by the Portuguese Trippini, and in the spoken dialects they 
say Terboni. Though the Jumnda flows into the Camberican mouth, it 
does by no means form it; for it obviously, derives its name from the 
Cambad ded, or Cambarac river, as Tobserved before. But let us proceed: 
ProLemy says, that the Ganges sends an arm toward the east, or to the 
left, directly to the false mouth or Harivaghattd. From this springs 
Botner branch to Antiboli, which of course is the D’hdcca branch, called 
the Padind er Puddd-ganga. 'There is a mistake, but of no great conse- 
quence, as the outlines remain the same. It is the Padda or Dhaccé 
branch, which sends an arm into the Hartita-ghattad. ‘The branching 
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out is near Custee, and Comercolly and under various appellations, it goes 


into the Harina-ghatté mouth. 


‘Iv was my intention to have described the western boundary of Anu- 
gangam in the same manner as I have described the others: but I find 
it impossible, at least for the present. A description of the country, on 
both sides of the said boundary would certainly prove very interesting; 
but the chief difficulty is, that the natives of these countries, insist that the 
Setlej formerly ran into the Caggar or Drishadvati, and formed a large 
river called in Sanscrit Dhutpapa, and by Mecastnenes Tutapus.. This 
is also. my opinion, but I am not sufficiently prepared at present to lay an 
account of it before the society. - As the Caggar, or some river falling: into 
it, is supposed by our ancient writers to have been also, the boundary of 
the excursions of the gold making ants toward the east, I shall give an 
account of them, as possibly I may not have hereafter an. opportunity 
of resuming the subject: the legends are certainly puerile and absurd, but 
as they occupy a prominent place in the writings of the naturalists and 
geographers of classical antiquity, they may be regarded as worthy of our 
attention, and it may at least be considered as a not uninteresting enquiry, 


to endeavour to ascertain their source: 


Our ancient authors in the west, mention certain ants in India, which 
were possessed of much gold in desert places, amongst mountains; and 
which they watched constantly, with the utmost care. Some even assert- 


ed, that these ants, were of the size of a fox, or of a Hyrcanian dog, and 
Puiny gives then horns and wings, 
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Turse gold making ants are not absolutely unknown in India: bat 
the ant in the shape, and of the size of a Hyrcanian dog, was known only 
on the borders of India, and in Persia. The gold making ants of the 
- Minds ave truly ants,. and of that sort called. Termites. » To those, how- 
ever birds are generally substituted in India: they are mentioned in the 
institutes of Menu * and there called Hemacaras, or gold makers. They 
are represented as of a vast size, living in the mountains to the N. W. of 
India; and whose dung’ mixing witha sort of sand peculiar to that 
country, the mixture becomes gold, The learned here made the same 
observation to me, ‘as they did to Crrstas formerly, that these birds, having 
no occasion for gold, did not care for it, and of course did not watch it; 
but that the people, whose business it was to search for gold, were always 
in imminent danger, from the wild and ferocious animals, which infested 
the country. This was also the opinion of St. Jerome in one of his 


epistles to Rusricus, 


Turse birds are called Hemacaras, or gold. makers; but Gariida, or 
the eagle is styled Swarna-chura or he, who steals gold, in common with 
the tribes of magpies and crows,. who will carry away gold, silver and 


any thing bright, and shining, 


Grup 4 is often represented somewhat like a griffin with the head, and 
wines of an eagie, the body and legs of a man; but with the talons of 


the eagle. He is often painted upon the walls of houses, and generally 


* P. 353, 
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about the size of aman. ‘This is really the griffin of the Hinds; but 


he is never even suspected of purloining the gold of the Hemacara birds. 


Tue large ant of the size of a fox, or of a Hyrcanian dog, is the Yuz 
of the Persians, in Sativont Chitiraca-Vyaghra, or spotted tyger, in 
Hindé Chitta, which denomination has some affinity with Cheunta or 
Chyonta a large ant. ‘This has been, in my opinion, the cause of this 
ridiculous, and foolish mistake of some of our ancient writers. The Yus 
is thus described in the Ayin Acheri.(?) “ This animal, who is remark- 
« able for his provident, and circumspect conduct, is an inhabitant of the 
« wilds, and has three different places of resort. They feed in one place, 
“ yest in another, and sport in another, which is. their most frequent 
« resort. This is generally under the shade of a tree, the circuit of which 


¢ 


na 


they keep very clean, and enclose it with their dung. Their dung in 


€ 


nn 


the Hindovee language is called Akhir.” 


Axut-Fazit, itis true 1 -- not say positively, that their dung, mixing with 
sand, becomes gold, and p: ably he did not believe it. However, when 
he says, that this dung was called Akhir in Hindé, it implies, the transmu- 
tation of the mixture into gold. Ak/iur is for C’hir in the spoken dialects, 
from the Sanscrié Cshira; from this are derived the Arabic words Acsir, 
and El-acsir-Elivir, is water, milk also, and a liquid in general. ‘To effect 
this transmutation of bodies, the Hindus have two powerful agents, one 
liquid called emphatically Cshér, or the water. The other is solid, and is 
called Mani or the jewel; and this is our philosopher’s stone, generally 


called Spars‘a-mant, the jewel of wealth; Hiranya-mani, the golden jewel. 
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There are really lumps of gold dust, consolidated together by some un- 
known substance, which was probably supposed to be the indurated dung 


of large birds. 


Tess are to be met with in the N. W. of India, where gold dust is to 


be found. ‘They contain much gold, it is said, and are sold by the weight. 


in Sauscrif these lumps are called Swarx a-mdcshicas, because they are 
supposed to be the work of certamm Macshicas, or flies, called by us flying 
ants, because in the latter end of the rains, they spring up from the ground 
“in the evening, flying about im vast numbers, so as to fill up every room, 
in which there are candles lighted, to the great annoyance of the people 
in them. ‘These flies are one of the three erders of termites, apparently of 
a very different, though really of the same species. This third order ¢con- 
sists of winged, and perfect insects, which alone are eapable of propaga- 
tion. These never work, nor fight, and of course if they can be said to 
make gold, it must be through the agency of their own offspring, the 
labourers, or working termites, which in countries abounding with gold 
dust are supposed to swallow some of this dust, and to void it, either along’ 
with their excrements, or to throw it up again at the mouth. According 
to the Geographical Comment on the Mahd-Bhdrata, the Suvarna-Macshica 
mountains, are on the banks of the Vitasta. There are also Macshicas 
producing silver, brass, &c. I never saw any, but Mr. Wurson informs 
me that they are only pyrites, and indeed, according to Purny, there were 
gold and silver and copper pyrites. Alchemists, who see gold every where, 
pretended formerly, that there was really gold and silver in them,’ though 
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not easily extracted. | Ifso i euast have been. accidentally... Phese were 
ealled Pyrites auriferi, argentei, and Chalco-pyrites. The pyrites argen- 


tev are called, in a more modern language, Marcassita-argeniea. - 


Tuxsr gold making birds, flies and spotted tygers, are by the Hindiis 
éorfined to the N.oW. parts of India; and the Yuz, according to the 
“yur Acbert, begins to be seen about forty Cos beyond Agra. Extn is of 
that opinion also, when he says, that the gold making ants never went 
beyond the river Campylis and Crestas, I believe with Mecasruenss like- 
wise, places them in that part of India. The Campylis,* now Cambali, is 
a considerable stream, four miles to the west of Ambala, toward: Sirhind: 
and it falls into the Drishadvati, now the Caggar, which is the common 
boundary of the east, and north-west divisions of India, according to. a 
curious passage from the commentaries on the Védas, and kindly commu- 


nicated to me by Mr. CoLesrooke, our late President.. 


* ilian-de-animal, Lib. 3. C. 4 
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On the Screx. Glis.. 


By Messrs. DIARD ann DUVAUCEL,. 
Communicated — 


By Mason Generar HARDWICKE. | 


" To the Secretary of the Asiatick Society. 
Sir, a 
[ HIAVE the honor to lay before the Society a drawing and description 
of a small quadruped, native of Penang and other islands in the Indian 
seas: they are offered on the authority of the French. naturalist M. Drarp,. 


and presented by the Honorable: Sir fe erearen Rares, | to be. disposed: 


Ai 


of at. the pleasure of the le. A 

I wave seen this hee : anid the drawing F believe is pretty 
correct: a living one was brought to Bengal by a medical gentleman 
some months ago: it runs about the house, tame, but would not allow 
itself to be caught for close inspection: though at liberty to run out of 
doors, whenever it likes, it shows no disposition to leave it’s quarters, and 
~ evinces some attachment to the family; for whenever strangers enter the 


house it shows a disquietude by a chattering like noise. 
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Ir occasions no trouble in feeding, for it is always on the search after 
insects, and its favorite food seems to be flies, crickets, grasshoppers and 


cockroaches. 


Iv bears most resemblance I think to the Genus Viverra, particularly 
to V. IcoNeumon: Mr. Diarp, ascribes to it the habits of a squirrel, and 


from which I suppose he has placed it under the 4th order of the class 
Mammalia, but his description of the teeth by no means accords with the 
number which characterise the animals of this order: they have two 


cutting teeth in the upper jaw and two to four in the lower. 


Tue result of future examination may remove this doubt; at present, it 
must rest on the authority offered. 
I have the honor to be, © 
~ Sin, 
Your Obedient humble Servant, 
THOMAS HARDWICKE, 

Major General. 

Forr WiniiaM, 


February 25th, 1820. 


Notice.—Sur une nouvelle espece.de Sorex.—Sorex Glis (D. D.) 


LorsquE les recherches d histoire’ naturelle, n’avaient, pour ainsi 
dire, @autre but que Paccumulation des especes et la distinction des formes 


exterieures; la decouverte d’un petit animal qui n’eut eté remarquatble, ni 
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par'sa forme, ni par sa couleur, ni par ses habitudes, n’eut pas elé d’un bien 
grand interet pour les Naturalistes: mais aujourd’hui- que la science 
veut surtout. agrandir son domaine, d’observations anatomiques, et assurer 
ainsi sa marche sur des caracteres invariables,l’ Etre qui lui parait le plus 
precieux n’est plus celui qui se distingue le plus des autres, par la richesse 
de sa parure, ou la singularité de ses proportions, mais bien celui qui peut 
tui fournir le plus de faits pour Ia confirmation ou la modification des loix 
organiques qu’elle a reconnu. Aujourd “hui enfin que lescalpel scrutateur, 
a prouvé que la nature a souvent. enfoui ses mysteres les plus admuirables, 
sous les formes les plus viles et les plus communes, nous avons droit d’es- 
perer. que les naturalistes verront avec joie leur catalogue s’augmenter 
de I’ histoire du’ne nouvelle espece, qui n’a non seulement rien de desagré- 
able ou de repugnant, mais qui au contraire nous fournit pour la premiere. 
fois, ’ exemple d’un petit Animal, des plus gracieux, possedant tous les 
earacteres generiques, qui semblaient etre reserves exclusivement a quel- 


ques etres ou difformes, ou revoltants. 


Penvant la durée de nos sejours a Pulo Penang et Sincapore, nous 
ayons plusieurs fois tué dans les bois un petit quadrupede, que nous primes 
d@abord pour un Ecurueil; mais que nous reconnumes bientot en Il 
examinant, appartenir a la famille des Insectivores: la forme alongée de 
son museau, avait pu seule nous faire soupgonner qu'il n’etait pas un rongeur: 
car ainsi que nous venons de le dire, par toutes les autres proportions de 
‘son corps, par sa taille, par ses oreilles rases, couvertes de poils tres courts, 
tout a fait formées comme celles de Vhomme, et surtout parla disposition 
empennée des poils de sa queue, il ressemblait parfaitement a une petite 
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espece d’ Ecureuil, qu’ow rencontre a chaque pas dans les bois de Sinca- 
pore: du reste sa couleur n’a rien de remarquable ; elle est en dessus d’un 
bran rouge melangé de fauve et de neir, et en dessous.un gris blanchatre 
uniforme; mais ce qui doit étre noté, ce nous semble, c’est la teinte rosée 
de la peau de ce joli animal, qui parait telle principalement autour des 


yeux et des levres.. 


Si le museau allonge et les pieds pentadactyles de cet animal, devait 
faire aisement reeonnaitre qu'il appartenait a la famille des Sorex, Ja sin- 


gularité de sa forme pouvait aussi faire presumer naturellement quwil 


n’appartenait a aucun des genres quelle renferme ; et c’est en effet, ce qui 


a eté confirme par le nombre et la disposition de ses dents. 


La machoire superieure est arméc de 4 Incisives, a peu pres cylindriques, 
peu longues, legerement usées en biseau, et tres ecartées: entr’elles ect les 
molaires au nombre de 5 et herissées de pointes coniques, est une lanicre 
isolée, a peu pres de la meme longeur. A la machoire inferieure on compte 
au contraire 6 Incisives serrées, couchées en avant, dont les quatre inter- 
mediaires sont tres longues. La canine est aussi plus allongée que celle 
de’n haut, elle a derriere elle une petite fausse molaire, puis une rangée de 


4 molaires tricuspides. 


A ces particularités dans la forme, et dans la dentition de notre animal, 
si l’on ajoute la presence d’un petit caecum a I’ origine des Intestins, 
caecum qu’ aucun des Sorex n’a encor présenté, on aura certainement tout 


le droit possible de le prendre pour type d’une nouyelle sous-division: nous 
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lui assignerons le nom de (Sorex Glis), qui donne a la fois, ’ idée de sa 
forme extérieure et de sa veritable nature.. 

ENFIN pour terminer lhistoire-de-ce-veritable Sorex, deguisé sous des 
habits d’ Mceureuil, il a de grands yeux, 4 mamelles ventrales, une: langue 
tongue, un estomach simple, et un tube intestinal replié 7 fois sur tur, 


meme, et stiivi comme nous l’ayons,deja dit, d’un petit ccecum. 


Cr petit animal se nourit @insectes et principalement de larves qui 
’ cherche sur le tronc des vieux arbres, et meme aterre sous les debris des 
feuilles: nous avons trouvé rarement, et toujours dans des lieux ecartes ; 
il parait cependant qu'il n’est pas d’une nature trés sauvage, car loys que 
nous etions a Penang, une personne de cet endroit en possedaii un trés 


apprivoisi, quil nourissait dans une cage comme un Kcureuil. 
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‘On an Indian method of constructing Arches. 


By Caprain MACKINTOSH. 


To the Secretary of the Asiatick Society. 


Nagpore, 20th No vember, 1820. 


‘Sim, 


Eavine lately witnessed at Nagpore, thie construction of 
a semicircular arch, which was erected by native workmen 
without any centering, or other usual temporary support, in 
a way I believe peculiar to this part of India, I venture to 
communicate to you the principles upon which this work 
was conducted, in the hope, that even professional men in 
Europe, may thereby derive advantage ; it being generally un- 
derstood, that the centering for an arch, is attended with con- 


siderable expence. 


Tne arch was semicircular + 22 feet in span; the piers | 


were built in the usual manner and very substantially. 
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AT the spring of the arch, stones of a considerable length 


“were used, having the inner ends ctit, so as to suit the curva- 


ture of the arch. Six such layers were laid on each side, in 
the manner stoiies are placed, in what is generally termed the 


Egyptian arch. ‘The upper layer having a groove, five inches 


wide, and two in depth. 


BBBBB On arriving at this height, stones of a smaller size were 


CcCceeé 


made. use of, each having a groove cut in two adjoining faces, 
two inches in depth by four in breadth, with corresponding 
projections on the opposite sides. 

‘THEsE stones oe so placed, that when a layer was com- 
pleted, there appeared a channel or groove the whole length 
of the building ready to receive and bind to it by their projec- 


tions, the next row, of stones when applied. The: stones 


were of a fine sort of free stone easily cut. Common cement 


was. used. 


Eicnr layers of the stones last described, having been 
placed on both sides, each layer occupying about six inches 
of the curvature of the arch, it becomes necessary to prevent 
the work, if carried on, from falling inwards. A space of ten 


feet in length, on each side of the unfinished arch was marked 


Fig. 16 2 off, and at these points two strong horizontal beams, were 
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D D_.. forced into:the grooves, extending across the chasm. From 
these as from a new base, the grooved stones alreatly described 
Fig. 2 F F were used. The length of each succeeding layer contracting 


Fig. 3 EK gradually, until the application of the key stones. 


Wuen the arch is of considerable span, a series of bases 


such as now described, is placed, each base higher than the 


Fig. 2 other, in order to support the work until it is secured by being 
lH keyed. 

Fig. 2 Wuen the center portion of the arch has -been thus com- 

FF pleted, the beams are removed, by being sawed asunder in two 
places. 


Iy a similar manner the arch was continued in different 
FG portions at either end of that part first finished. The introdue- 
H tion of a new beam constituting with it, a renewed base. A 


slight scaffolding supported the workmen. | 


In this simple, though ingenious manner, was an arch 
across a space of twenty-two feet, erected, without ‘any frame 


_ for its support while building. 


Tre principle seems applicable either in masorry or cast 


iron, to an arch of any dimensions. 
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Havine witnessed with great curiosity the operation I haye 
endeavoured to describe, I deem its communication may prove 
of utility, in the construction of bridges, domes, and other 
aaches, or vaulted buildings. 

| I have the honor to be 
SIR, 
Your very Obedient humble Scurvant, 
Bb. MACKINTOSH, 
Captain Madras Artillery. 
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An account of the Inscriptions on the Cootub Minar, and on the Ruins in 


it's Vicinity. 


By WALTER EWER, Eso. 


THe Society is already in possession of a description of this extraor- 
dinary building, drawn up by Captain Buiunr, of the Engineers: but as 
that officer was unable to procure copies of the inscriptions, and limited. 
his communication to a general account of the Minar only, the enclosures 


may probably be acceptable. 


Tue plan was made from actual measurement, and has, I believe, no 
important fault as far as it goes. ‘The inscription No. 1, is copied from a 
stone over the entrance door; No. 2, from a slab over the door in the first 
balcony; No. 3, from the fourth door; and No. 4, from the white marble 
portion of the fourth story, the letters being-in relief on a band which en- 
circles the pillar. The inscription over the door in the second balcony 


was not deciphered, and there is none over the third. 


I nave some reason to believe that, with the exception of the first, 


these have never been read, since the ruinous state of the galleries ren- 
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Bose it dangerous-to venture on then: nor could I find that any person 
in Dehli was in possession of a copy. . With the assistance of a telescope 
of. great’ magnifying::power 1 was enabled to copy them. with the uimost 
facility, and to ascertain the general meaning of the contents of each, 
although some words remain undeciphered. on account of the imperfect 
state of the letters... _ | 

. No. I, reeords the repair-of:the- Minar by Secanper’ son of BatiLou 
in the year 909 Mijri, A. D. 1503, and No. 3, is'to the same effect with’ 
the addition that the damage was caused by lightning. Nos. 2 and 4 are 
much the same ia purport, the latter a: perfect fac-simile; and both state 
the Minaw to have.been built in the time of Sultan Suems-up-pin ALTEMSH. 
This. is again’ repeated in the first inscription im-red: stone which encir- 


ae 


cles the building above the lower: gallery. 


Tus abovementioned Sultan reigned: from A. D. 1210 to- 1231; corres- 
ponding with A. H. 607 and 629, and may be looked upon as the prince 
under, whose: auspices the Minar was compleated, and some progress made 
‘in the neighbouring mosque, on the subject.of.which-I shall now offer a. 


few remarks. 


Tur line of arches runs directly north and south, and consists at pre- 
sent of six compleat arches, and as many of which the pieces only remain: 
the total length is about 350 feet and the height of the center arch 55. 
There are fragments of inscriptions round the eastern front of each arch, 
_ by which. it appears;, that the southern portion of the intended mosque 
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was compleated in the Hijri year 617, and the centre arch in 594, corres- 
ponding with A. D. 1220 and 1197; the latter inscription also calls the 
building »!,sllas~*;. the date of the northern portion could not. be deci« 


phered. 


IMMEDIATELY opposite to the centre arch is the iron pillar, about 25 feet 
high: and to the eastward extends a court enclosed by a high wall, and. 
surrounded, en two sides by arcades formed of pillars carved in the 
richest style.of Hindujarchitecture... The domes are particularly elegant, 
and were evidently formed before a knowledge of the principles: of the 
arch had reachedthis country: arcades of the same description but with: 
little ornament extend to the scuth:and eastiof the Mimar. Over the eas- 
tern gate of the court, is: the inscription No..5;. and over the: northern; 
(now blocked up), No. 6. I am of! opinion that the former is modern 
for the Coorun-up-pin mentioned therein, having none of the royal titles, 
cannot be the viceroy, afterwards Suitan:of that names; and as‘to the saint 
we have nothing but traditional proof'of his existence: neither am I certain. 
of the correctness.of No. 6; the hundred being very indistinctly marked :° 
in this will be found the name.of MonammMen Een Suam (Ghori): besides, 
the wall of the court to which it was an entrance, is certainly posterior 
to the centre arch which it encloses, and as that was compleated in 594, 


t ) 
the gate cannot haye existed two: years before. 


Tur large unfinished Minar is an immense mass of rough masonry 


nearly double the circumference of the Cootwb, and offering nu tneans of 
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ascertaining its antiquity. To the west of the northern entrance of the 
arches is a tomb’ called that of SHems-un-pin Atremsi but I was unable 


to decipher any of its inscriptions. 


I swat now offer the results which appear to me deducible from an 
attentive examination of these ruins. ‘Ist. That the line of arches is the 
éast front of an intended mosque, which was conimenced under the reion 
of Monammep  Guori, by his viceroy Coorus, and carried on by 
AvremsH, but never compleated. 2d. That the Cootub Minar is of equal 
antiquity, but that, it never was intended to form any part of the mosque, 
and was erected within the precincts of the temple as a monument of the 
supremacy of the Musselman faith, over the religion of the conquered. 
Hindus. 3d. That’ the unfinished Minar is equally ‘independant of the 


intended mosque. 


Tur regularity of the range of arches, and the similarity in size and 
generally in ornament, of corresponding portions, at once shew that they 
belong to one building, and that this was intended te be a mosque is obvi- 
ous, not only from the circumstance of its being'called so in the inscription 
on the centre arch, but also from the facts of it’s being exactly in the 
meridian, and of the arches being profusely covered with extracts from - 
the Koran: it was intended for the east front of the mosque, because that 
side is richly adorned with carving, and the western on the contrary quite 
plain; and also beeatise in this country, the western wall of every mosque, 
being that ‘which faces Mecca, is invariaby closed, such is. the case with 


the Adina mosque near Malda, which was built by Avr (Secander Sani) 


) 
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inthe Hijri year 707, A. D. 1307; and the-same with: every, other I have. 
- seen. It is also plain, that it was never finished, for the plan will shew 
that a portion of the old Hindu arcade passes through the line of arches,, 
and into what would-have been the interior of the mosque. Some of the 


Hindu pillars are even built into the western side of the-centre piers... 


Tue plan will shew, that the Cootuh Minar is distant about: 160) feet, 
from the centre of, the southernmost large arch, to which it is directly op-. 
posite. This position alone is quite sufficient to prove that it never was in-. 
tended to be a part of the mosque, for Minars, are almostalways placed at. 
-some angle, and are in general joined to the mosque;.and if we. choose to, 
suppose that the range of arches is the western insteadof 
the eastern fourth, and that it was intended the latter | 
should be a tangent to the Minar, that buildmng will _ | 
compleatly block up one of the principal entrances in ~™, 


this manner, instead of being as usual at the entrance : of the 
front. I do not recollect a single instance of a Minar attached to a, ; 
mosque, being insctiied: with. dates as this. is, more particularly called 
C yies, as ifit was an independent. building. It is also worthy of remark,. 
that in general the stairs of Minars commence from the roof of the ieee 


aud not from the ground, as those of the Cootub. 


T BELIEVE it was by no. means uncommon for the; first Mohdinpcsion 


emper ors to erect Minars of more than ordinary magnitude on the sites of 


Hindu temples. There is part of one at Coel, about 20 feet in diameter 


and 35 high: it has evidently always been an independent building, and as. 
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apears by the inscription was built in the reign of Nasin-un-pin, A. H. 


652, A. D. 1254.. Although we cannot now find any Hindu ruins in the 


vicinity of this town, yet the existence of a temple in former times is clear- 


ly proved by pillars ‘covered with Hinde carving, being used as beams, 
to support the stairs of the Minar similar to the Coolub, also the door is 
to the north; the steps reach the ground, and it is denominated, building 


(,lea:) in the inscription. 


Tne Findus are said to claim the Cootub as the work of: ove of their 
princes, new-faced and ornamented by the Musselmans. I think’ there 
are some circumstances which create strong doubt of the accuracy of the 
tradition, Ist. ‘The three lowersteries of the Minar are externally gener- 
ally built of the red stone, from the quarries of Futiehpur Sicri, and a con- 
siderable portion of the interior is constructed of the same material, which is 


not to be met with throughout the extensive Hindu ruins, which surround 


the tower on every side, and which are comparatively of gveat antiquity. 


2d. ‘The entrance passage and staircase of the Cootwb are both arched, 
thus exhibiting a knowledge of architecture in the builder, ‘which the 
Hindus of that age did not possess. ‘The small domes which remain entire 
among the Hindu ruins, are all built of stone, each a segment of a circle 


and each decreasing in area, and projecting over that beneath it, until the 


dome is compleat, also the roofs of the arcades, are invariably formed ef 


blocks of stone, extending frem one pillar to the next. 


Tue unfinished Minar bears north from the Ceotwb distant about 426 
feet: it is therefore considerably beyond the northern extreme of the line of 
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arches, and could not consequently have been intended to form partof the 
mosque. Even had the architect proposed to extend the front. beyond the 
unfinished Minar, the same circumstance which prevents the Cootub being 
considered a part of the mosque, {its distance from the front) applies with 
equal force to the large tower. It could never have been intended to 
“match the Cootub, for it’s circumference is nearly double. It is not built 
in the same style, being surrounded by a sort of projecting basement, on 
which the door facing the east) is raised, "There are no steps in the 
inside, the masonry is extremely rough, and the walls and centre pilar 
about 40 feet high... From the appearance of the mortar in many places, 
if seems to me thal this building was formerly cased with smooth stone, 
but why this. was removed, or for what purpose, and by whom the tower 
itself was cortnencddiatld afterwards left unfinished, I cannot pretend to 


Say. Tt 


‘Tur present state.of the Cootub Miner is calculated to’ excite appre- 
hensions of its speedy destruction. - On the west side many stones have been 
forced out with a degree of vielence sufficient to cause a vertical crack in 
the stairease and centre pillar, On the east a Banyan tree has taken 
ern root, and if no one takes the trouble to remove it, there can be no 
doubt that it wall ensure the fall of the tower, before many years have 
elapsed. This is to be regretted, for the Cootuh Minar is a work unri- 
valled of it’s kind in this country, and in some respeets in the world, when 
we consider its great size, the fahenale ef which it is built, the richness 
and profusion of its ornaments, but above all the solidity of its construction, 


which, for all we know to the contrary, has. enabled it to resist the effects 


A 


oN THE Cooturn Minar. A _a87 


of time, storms and earthquake, during more than 300 years, without being 


ever repaired. 


I wouxp recommend that copies be made of all -the inscriptions which 
surround the Cootub; for, I suspect, that they detail the’ circumstances 
which led to the building of it, instead of being extracts from the Koran, 


as is generally imagined. 


| 


Copies and Translations of the Tnseriptions.* 
No. I. 

alll has oI TAU Lar pL ye ph gaake alt ihe just J 3 
Cmts Eyal Mead Ly Uae Cynder y Une Cy Lye alie i di) 134 
sl giy dase! am go li Ub) gre eee Oy a oT 
Bae wy Haley CaS gd Od LD O 9 AS Con 
coh !g as Uadny AKIne shII se oy Wadow ) gyda en y Od Lew 5 Lin a 
le CRA NO ge Ogat (J le Mimo ips yl 2X5 S1sls Cols) vel 
Ae he sfle BELO Si yo Prrozeo yoo 8 Ly) LAr Gor gy ds 


as Lxmed 4 BBww0T BAns j= eee, 


* The originals of Nos. 1, 4 and 6; are in the Toghra character, No. 2, in a rough Nuskh, 
and Nos. 3 and 5, in Nastdiék, The translations have been made in Calcutta: the pasensts which are 
doubtful in the original have been under lined in the copies. H. H. W. 
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. "Tur Prophet on whom be the mercy and peace of Gop, ‘has declared 
“‘ whoever erects a temple to the true Gop on earth, shall receive six such 
“ dwellings in Paradise.” The Minar, the building of the king ef kings 

| SHEMS-UD-DUNYA-WA-UD-DIN, now in peace and pardon, be his tomb pro- 
tected, and his place be assigned in heaven—was injured. by lightning in 
the reign of the exalted monarch Secawper the son of Bento: (may his 
power and empire last for ever and his reign be gloriaus) and therefore 


the slave Farren-Kuan, the sen of Mesnep-Axt the liberal of the 


liberal, and the meritorious servant of the king , repaired 


it according te command. The 13th of Rebi-ul-Akher in the year 909. 


No. Hl. 
Yo wo lgpails Guy! Ut} Jes ton bea ay 
vee! I 
‘Tue Sultan SHEMS- UL-HAK-WA-UD-DIN: ALTAMSH , erected 


: this building. 
No. Il. 
| he J GaP Or, a3 bo f ay ee -, wt - Laren 9 Pad Vdigd 4992-4) A op! 13 
ee vy 
af wade pe bok turtles} Gi heise fle alot ad, 
| palpaeatle set bali pl pl ed CU) « 7 Ge 


In the year 907, this Minar having been injured by lightning, by the , 
aid of and favor of Gop, Finozmenp Yamdni restored whatever was need- 
ed by the building: may the Supreme Lord preserve this lofty edifice from 


future mischance. 
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| - No. IV. 
9) 26) Ae | b ee acaler » ph og J sults J oy yp 
ge pleted bead I ed ees LoS 4 


era by) Weal] ee 7 bel doy: Lh als tl I Wor 


if 


Tue erection of this building was commanded in the glorious time of 
the great Sultan, the mighty king of kings, the master of mankind, the 
Jord of the monarchs of Turkestan, Arabia and Persia: the sun of the 
world and religion, of the faith and the faithful, the lord of safety and 
protection, the heir of the kingdom of Sutoan Apun Muzeyrer ALramsu, 


Nasir AMIN-UL*MOMENIN, 
No, V, 


esse Ml cea toe, ied nee ea 
Kurtes-uD-DIN-Ipex, on whom be the mercy of Gop, constructed this 


mosque. 
No. VI. ; 


ai el ae ns is? oe ts oF 


Dust ze yal ri op 

In the name of the most merciful Gop. The Lord has mvited to 
Paradise and bring’s into the way of righteousness him who wills it. In the 
year 592, this building was commenced by the high command of Mozz- 


UD-DUNYA-WA-UD-pIN, Monammep Bent Sam, Nasrr Amir ap Momenin. 


END OF THE FOURTEENTH. VOLUME. 
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parts of the human body—the 
various articles of dress—customs 
and ceremonies—precious stones 
—aincient inseriptions—birds and 
beasts—trees and plants: m 116 
. Do Vols. the whole illustrated with 
wood cuts: nearly 200 years old. 
A scarce work even in China, 
2.. Poh koo too. A collection. of 
Chinese -cuts exhibiting ancient 
vases and vessels of various kinds, 
: 26 Vols.. | 0 
3. Koo yoh' too. A collection of 
Chinese cuts exhibiting a great 


variety of ancient carved stones— 
8 Vols. 
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4,. Juee shee. A..collection of anci- 
- ent «inscriptions, and figures in. 
stone—9 Vols. 

' §. San hat king. <A collection of 
imaginary animals supposed to in- 
-habit the mountains and seas—4 
Vols. 
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—I2 Vols.. 

10. Puh-my-too.. A hundred Draw- 
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Hl. Lee nyew chuon. Memoirs of 
illustrious Chinese Women, 

12.. Woo-shwang poo. A Treatise 
on Drawing—1 Vol. 

13. Un ya too. Plates of various 
kinds intended to illustrate the an- 
cient Classics.. 
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Monuments de I’ Indouwstan, to the 
24th Number. 

Revue Encyclopedique, 3 Vols. from 
January to September, 1819. 
Voyages de Sinprap, in Arabic and 

French. , 
Recherches sur la decouverte de 
-P essence de Rose. 
Mr. Ricw’s 2nd, Memoiron Babylon. 
A Manuscript Grammar, Tamu and 
Latin. 
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On the Orthography of the N. Ame- 
rican Languages. 
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Guignes; Paris. 
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Dr J. Anaate oy veins cosoeeeees A Collection of Geological speci- 
| mens, from the provinces of Bune 
delkund and Jubalpore. q 
Several specimens: of Shells from: 
China, and Corals from Malacca,. 
and the Comera Fsle: ( 
A Chinese Compass, and three Boxes: 
containing Chinese Insects and: 
. Fishes.. 
J. ANDERSON, Esq. Prince of Wales's A large-Snalke stulee! 
USAR. sie e's estates eta 
W. B. Baviey, Esq. cerereseoeccse Ancient Greek Vases, discovered in: 
; ‘an. excavation, at Athens.. 
G. Burney, Esq. ....++24¢0+e2ee2° Skull of an Alligator, and. Skull of 
| 3 a large Elephant. 
Captain BiDwEit, ..ceesccresseeee Several silver and copper Coins, and 
one gold ; Greek and Roman. 
Porcelain and metallic Images of 
Egyptian Divinities. 


Captajn Borueav, ceescoeesseesees The Horns ofa species of a Deer. 
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Captain Broce, Gembay Marine. 


Sir Roperr ConoquHoun,, Bt. 0 0. 


W. L. GIBBONS, Ksq.. 0- 0-0-0 0- 6-0 0-0-0 O- 


J. J. Gawson, Esq. 2. veces ceere ce 


J. Kyp, Esq. .. sanwidd. dusina act 


Captain R. LAacHLan, vavecceereee 


B. Lacy, Wsq.es ENG s-0ivb- e Mie eeliees- 


Captain LUMSDEN verve ces veeccee 
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Silver and copper Coins, -of the Ar- 
sacides,, and Roman Emperors, 
found in Turkish Arabia.. 7 

A. Nepalese Sword. 

Two Weapons,.used by the inhabi- 

» tants of the Garrow Hills. 

Coins of. the Réja. of Tipera, and 
Minerals, from Nepal. 

Specimen of Human. Monster, fron» 
Oude.. : 

Kandyan and. Siamese Coins. 

Hlindu Statues, and. specimens. of 
Petrified Wood. 


Two Barometer Tubes, made by a 


Native at Gaztpore. 

éxeological: specimens and. Minerals, 
from Behar, and the banks of the 

. Ganges. 

Specimens of Lava, from Mount 
Vesuvius and Pompetv.. 

A brass Ring, dug out of Hercu- 
laneum. 

A large Tooth of the Nerwal or Sea 


Unicorn, from the Arcéic Seas.. 
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Mrs. Cou. McKEenzix. © e ea enevvdoOe 


Lieut. Col. O'Haxroran, C. B. ... 


Lieutenant QusELEY.) cxhisd wdacitec 


Captain PEacH. CHRO CCAERLCEO OCC E ECO 
Capain PRESGRAVE., Da Da CHEE CoHO ie 


Lieutenant Rare. ....'s% 


eoef0en 


Dr. WwW. RUSSELL. oO @FDeCHHFEOKBZCS AL 
Lieutenant SWAYNES ses wees Gewe 
Rev. Mr. Tuom, Cape of Geod Hope. 


Miss TYTLER.. Wevsetee\ ais gana on 90a 0D 6D 


Several specimens of Minerals,Images; 
of Hindu Deities, Kreeses and 
other articles, from Java. 

Silver pieces bearing impressions of 
Tindu Deities... , re Baia 

Skin of a large Snake, with its Head. 

Skull of Ethiopian Hog, with its 
Tusks, from Caffraria. 

Copper Head.of.a Spear, found at 
Betoor. ) 

An ancient. Chinese Coin. 

Specimens. of gold, silver and cops 
per Ores, from Soutli America. 

Specimens of Minerals, from Bundel- 
khund. | 

Specimens of Minerals, from Cape of 
Good Hope. 

A great variety of beautiful and in- 

. teresting . medels .of Implements. 
and Machines, used by the Natives 
of Hindustan, viz. 

1. A Hindustant Plough, called Hal, 

..scale 14 inch, to:a foot, 

2. A ENindustant Spade, called 


Phaura, scale 14 inch to a foot. 
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3. Khiérpi, an instrument for dig- 
ging and clearing lands of weeds, 
scale 14 inch to a foot.. 

A, Hindustani Drill Plough, scale 
12 inch to a foot. 

5. Two Hansuas or Sickles, 3 inches 
to a foot. 

6. Henga, an instrument for press- 
ing the seeds into the ground, and 
breaking clods like the English 
roller, scale 3 of an inch to a foot. 

7. A Mill for grinding corn: it is 
called by the Natives Janta-Cha- 

khf, scale 4 inches to a foot. 

8. Another, ditto. 

9. A Dhunkt or Chalnt, used for 
separating grain from the husk, 
scale of 34 of an inch to a foot. 

10. Another, ditto, ditto. 

11. Sup, used for winnowing corn, 
scale of 4 inches to a foot. 

12. A model shewmg the manner 
in which the oxen tread out the 
corn, scale 1 inch to a foot. 

13 A Kolhu, Hindustani Oil Mill, 


scale 14 inch to a foot. 
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14. Cherkhi, used for separating 
the seeds from the cotton wool, 
scale of 3 inches to a foot. 

15. Cherkht, also used by the Na | 
tives for separating the seeds from 
the cotton wool, scale of 3 inches 
to a foot. 

16. A Cherkha, spinning wheel of 
India, scale of 4 inches to a foot. 

17. Dhink?, an mstrument in two 
pieces for beating cotton, after the 
seeds have been separated, scale 
3 inches to a foot. » 

18. Ukhli Miisel, or Pestle and 
Mortar, for separating grain from 
husk, scale 3 inches to a foot. 

19. Kamén, a Bow with which the 
spimer beats cotton, scale of 3 
inches to_a foot. 

20. Dhenki, used for separating 
grain from the husk. 

21. A Hindustané apparatus for 
making butter, scale 2 inches to 
a foot. 

29. Weaver's Loom, with a weaver 


holding a shuttle in his hand. 
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23. Model of an instrument, shewing 
the first stage of preparation for 
the Loom, scale of 2 inches to a 
foot. | 

24. A model shewing the second 
stage of preparation for the Loom, 
scale of 2 inches to a foot. 

25. Reel on which the skeins of 
thread are put, scale of 4 inches 
to a foot. 

26. Pareta or Reel of India, scale 
of 4 inches to a, foot. 

27. Model of a Loom, for weaving’ 
bobbin and tape. 

28. Model of a Loom, for weaving 
Hindustani woollen carpets, scale 
of 2 inches to a foot. 

29. Model of a Loom, for weaving 
Hindustani cotton carpets, call- 
ed Satrinjf, scale of 2 inches 
to a foot. 

30. Another, ditto. 

31. Do, for weaving Tzarbend sis ,\ ;\ 

32. Model of machine for preparing 
Hindustant Cheeks. 

33. Ditto, ditto for preparing Jhalar. 
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34. Ddera, instrument for spinning 
hemp, scale of 6 inches to a foot. 

35. A bundle of hemp cords. 

36. Specimen of Strkt grass, with 
which the spinners roll the cotton 
into small quantities for spinning. 

37. A machine for preparing single 
thread from the leaves of Sirké 
grass. 

38. Mili, a machine for raising 
water from the wells, scale 2-5 
of an inch to a foot. | 

39. Mit, used in Hindustan for 
raising water, 2-5 of an inch to a 
foot. 

40. Koring or Persian wheel, a ma- 
chine for watering land from a 
tank or ditch, 3-4 of an inch to a 
foot. 

41. A machine for raising water. 

42. A bamboo basket, with which 
the people of India water the rice 
fields, scale of 4 inches to a foot. 

43, Lac-bracelets, worn by women 


in India, 
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44. An apparatus for drawing out 
silver thread, scale of 3 inches to. 

a foot. 

45. Another, ditto ditto for prepar- 
ing golden thread. 

A6. Part ofthe floor of a house, where 
golden. threads are prepared. 

A7. Model of a Saw, used by the Na- 
tives of Hindustan. 

48, A Chak or potter’s:wheel, scale. 
8 inches to a foot.. 

A9, Model. of a Potter’s:instrument,, 

__ for preparing-earthen pots.. 

50. Model of the Still: for distilling 
spirits, made of the original ma- 
terials, scale 11 inches to a foot. 

51. Model of a Still for distilling rose 
water,.made of the: original ma- 
terials. 

52. Model’ of a Hindustani fish-. 
ing? Ganoe.. 

Dr. Ru. TYTUER: veectceeeecyeneece Specimen of Beetle, from Oude. 

Brass: casts: of Hindie Deities, ‘and 
Fossils,. called Salgrams. 

, Several ancient pieces of Sculpture, 


found in the fortress of Kalinjer.. 
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*T'wo ancient Coins. 

Singular specimen of Human Cra- 
nium, and the Ossa spongiosa of 
a Kad. 

‘Specimens of Minerals, considered 
by the Hindus as forms of GANESA, 
and other Deities. 

J. TyTurr, Esq. ..002cceeccossece wo large Statues, found under 
| ground near Patna, 
Captain WILDE. ...creesececeseee Collection of Minerals, from Berar. 
1. HL. Winson, Esq. ...+¢eer-2e0+2 Panoramic Painting of Benares, 
by a Native artist. 


Lieutenant General Woop. «2.0001 Model ofa Chinese Human Monster, 


ERRATA. 


oO 4 o en 
Page 64 line 13 for 78 35 60,7 read, 78 35 O9 


— 153 Latitude of Hansee Fort, should be 29 06 15 
| Ditto Cantonment... 5 40 

TASS ORs eee ning s 9 40 

— 154 Mahtitisce:. hese « 28 58 30: 


— 163: —- 35 The heading in Italics ‘* On the Ganges &c.? should be in the column of 


Province ow District. 


— 164 — 2 for Tirhut, read, ** On the Ganges,” 
‘ ; 0 v 

Bieeso) (| (8 == 81 ge — $102 

ey 194 note — North Senith — North of the Senith: 


— 195 line 6 dele 2nd Miles. 
_=— 4 from bot. for 111634 — 144425 


= 199 = 4 for correcting — connecting. 
ee 22" hi0 = 10 
— 23 — Sang — Lang. 
25) Spat, — Spiti. 


dele comma after Spaté and insert after Maksung.- 


— 202 — 2 for 12589 read, 12689 


= 14142 — 14302. 
— 205. — 19 — Reflections — Repetitions. a 
— 209 — F — 11,529 —~ 14689 
2 — 350 — 460 
14 — 11,581 — 10658 
15 — 11,529 — 10676 
: Oo Oo 
— 210 — 13 — 62 — 55 


— 218 Incolumnof date 1817 O@.18th — 1818 June. 
— 22) line last for 3S — 38 
— 224 Noy. 8th — Neohar — Nichar. 
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- Page 230 line 13 for levelled read, bevelled. 

— 232 — 16 — boring — boning. 

ae 4 from bot. for Jirks — Jerks. 
— 235 — 3 from bot. for breadth of the read, breadth as the. 
6 from bot. for Stags i — Stays. 
nea from bot. for boring | us honing. 
— 239 -- 13 after length, full stop. 
— 16 — _ pair ofrods, semicolon. 

— being ; read very. 


from bot. for eight feet — eight tenths of 3 foot. 


ditto for determination read, Termination. 


a B47 — 


4 
2 
— 245 — 8 ditto after comparisons, a comma, instead of a period. - 
if 
8 prefix decimal point to 349 

9 


= ditte O04 
— 10 ditto : 345 
— 12 for from. wvead, through. 


— 17 -— Line of divisions or 1,2  — Line of Divisions of 1,2 


—- 248 — 15 -— b measures -—— 6 measures, 
— 249 -—, 11 — rods ; -— rod. 
— 20 — 3 — rods — rod, 
Inch 
— 4 insert decimal point before 3665 
— 7 after 1,466 yead, subtract 0,628 
ee. OL) me 07. for 208 fous v3 
— 252 —-~1 — ¢osidered | — coincided. 
— 3 — —— 0514422796 division — 5051 X4==,796 Divisioas. | 
mi Ob Re AG O54 —_ ae 
oo Ge ee — 24:00 
Bi ia — 2,86 
me OER ee NO ae OT e107 
eet 1987, at OC ee bycg rn Cos ee a 


-—- 21 dele x 


Page 


257 


259 


262 


263 


264 


279 


ERRATA. : 


— 8 for register read, registers 


a 12 dele 2nd= 


— 1 for 28)bs . == 388ibs. 
inches Inches 
ay a 27,7 aes 27.2 
res IN art cs A4,404 © = 41,404 
2 ; . Inches 

— 18 after >, 95 ee w= ==16,640 

Inches 
— i9 dele = 16,640 
— 20 for by . — to 
— 15 — x — + 
ee VAG) aS ee 
— 7 before 1244 — South Extremity of Base 
— &8 dele. South Extremity of Base 

Web 9 for extremity == extremities 

— 4 from bot. for c ~- b 
— 9 for Axis == Axes 
— 20 — North P, — Nalapani 
—. last — 264 — 26,4 


Title of the Table for Longitude 907853 read, Const. Log. 0,7853. 


‘ i) iy 
tine 6 from bot. — 4 51'7 —~ 4 51°1. Pi 
Insert Ar. Co. of Logarjthms and Log. Sines. + 
Last. Table Insert after Reductions to Centre Distance 7,9 Feat. 


5th figure for at the 3d Station. By the other two, read, at the 3d Station, by the 
; ‘ : other two. 
Qist figure insert distances Stations 13 46 47 140-3 
11 16 47 5563 
Remark to fig. 31 dele full stop after 10 and substitute small for Capital S, 
line 3 for following read, other. 
a 11 — formula = formule. 
10 Omit, all, 


note e— and, - 


ERRATA, 


324 be rm for Muhain read, Mechain. 
_ — i) — formule — formula. 
*323 No. 132 for Long: 76 41 17 «227 bpo4s, 
*324 No. 27 — 32 25189 * 
*326 No. 65 — Piirkyal (me Puirrkyil. 
mee a oe iui — anaes se Spheroidical. 
326 line 16 for syn ee - 5 7? &e. read 5. sanp a &e, 
—- — 17 Similar correction. | 
— — 2 from bot. for 2°302581 , ~ —— 54342945 
*397 Heading of column 6 — of = or 
Lat. Hurdwar ! — “5 6 i yea BG 
328 line 4 — PEB —PEA 
330 — 3 after and, insert P=andfor 4 BP —BPA 
15 ae 2 R" tang. 430 sine $a L, iS) 2 Riltang. *4 3s sine 3 ad, 
~ Cos.4 L. Cos.? £ 
ee wie 2 R" tang. L ‘3 6, See. q. : Shae 2 Ri tang. 43 9, tang. 
Cos.? L. Cos. L 
— — 19 — multiplication — Multiplied 
331 — 1 — when — where 
en ah ER oy pe ele 
L R" 2 Cos? L AR" Cos.2 L 
— —13 AD: sineDEA: DE &e.— AD: sine DEA :: DE ke. 
ie a te Ne: Hg for Manine =- Manme 
Ey 1b ae re (table uuaben, ; — a (Tabular number). =e 
Late? 16 insert A = before 80,358 : : ) 
Rae eee for b. (table — b (Table 9) 
333 — 12 dele—before R 
*333 Longitude cf Kurndl for 77 00 23 a — 76 58 43 
*334 No. 145 Elevation of Manimdjra for 3910 — 1220 
334 line 15 for true to 2. — irue to 2 
1 : 1 
— — 2 frombot. for Feores 2 | oe 
335 — 5 frombot. for spherical ae spheroid. 2 pf 


#335  — last insert there before was <.>"MUc> 
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‘ 
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